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The Course of Oil 


By K. C. SCLATER 









Nemesis Inorganic salts in petroleum may be- 
of come a very serious detriment in re- 
Refiner fining operations. Modern refinery 

processes and improved equipment 
are accentuating trouble from this source. Compared 
with old methods and equipment, they are more vul- 
nerable to trouble from even very small amounts of 
inorganic salts in the crude. A crude that passes pipe 
line requirements may contain large quantities of salts 
that interfere with refinery processing operations. Even 
what might be considered infinitesimal amounts may 
become quite serious sources of trouble, particularly in 
refineries where the daily throughput runs into thou- 
sands of barrels. How much of these salts is connate is 
not known, but there are many instances in which 
their presence in harmful quantity can be traced to 
contamination in bringing the oil to the surface. The 
presence of water in the well or in the sand may be 
responsible. 

Were the troubles of the refiner more widely known 
probably greater care would be taken in producing oil 
from wells and its subsequent treatment to keep it as 
free from contamination as possible. 


& 
Uniform The Texas Railroad Commission has 
Production been giving some thought to the 
Standards matter of uniform production stand- 


ards for all oil-producing areas over 
the nation. A preliminary report prepared after an in- 
vestigation of this subject emphasizes two important 
objectives of oil production control: 

1. That each pool be limited in output to an opti- 
mum rate of flow that will insure the maximum 
ultimate recovery of oil consistent with economic 
limitations. 

2. That equity in fields be achieved by operating 
wells in such a manner that cross-drainage of oil 
is miniraized. 

Practical and technological methods for attaining 
these aims are now being studied by the Commission. 
Authorities on reservoir control believe that a consid- 
eration of reservoir conditions is fundamental and 
should be the governing factor in determining the rate 
at which the oil should be produced. Were reservoir 
conditions taken into consideration in all cases the 
greatest ultimate recovery consistent with economy 
would result—provided conflicting interests extraneous 
to the engineering phase of the problem could be recon- 


ciled. 


c 
California’s Since June 1, 1939, a uniform 
Proration formula for determining allowable 
Formula well production has been adopted by 


all operators in California. The 
method of allocating the allowable production of oil 
per well, however, appears to be not entirely satisfac- 
tory under a continually increasing State production. 


12 


Allowables of top wells are suffering a reduction at the 
expense of marginal wells under the new method. 

The maladjustment results from the fact that the 
State’s new oil production is greatly exceeding the de- 
cline of old wells. It is suggested that drilling of new 
wells should be brought more nearly into line with the 
decline of old wells in order to maintain a better bal- 
ance; otherwise, it may be necessary to have a read- 
justment of allowables in that State. 

Curtailment in California is entirely voluntary and 
the operators in that State are to be commended for 
the success attending their efforts since June, 1939, 
when the present proration formula was put into effect. 

The suggestion that new drilling be governed by 
the decline of old wells is a constructive one that might 
well be considered by all States. 


a 
Importance Gravel-packing as used in oil wells is 
of Gravel- usually applied as an expedient, be- 
Packing cause wells are not completed to ob- 


tain the greatest advantages from 
gravel-packing. It is adopted as a last resort when sand 
trouble in the well is encountered. 

Engineering investigation indicates that gravel-pack- 
ing should have an important place in the completion 
of wells—much more important than that now ae- 
corded it. There is good reason to believe that in many 
instances were the well properly completed for a gravel- 
pack the additional expense in doing so would be more 
than justified. By enlarging the diameter of the hole 
in the sand for a gravel-pack, the so-called keystoning 
effect and friction would be greatly reduced and per- 
mit freer drainage into the well. Freedom from sand 
and its attendant troubles, a consequent reduction in 
the well-operating cost, and a greater ultimate recovery 
of oil would result. 

One probable reason why gravel-packing is not more 
widely used is the curtailment of oil production. When 
a well is allowed to produce in amount but a fraction 
of what it is capable, the operator’s incentive is not too 
great to obtain a larger and steadier rate of flow. 

Despite proration considerations, however, comple- 
tion of wells with special provisions for gravel-packing 
should have a wider application than at present. 


Anticipating Another milestone in deep drilling 
Future equipment has been reached. Re- 
Requirements ently there was placed in operation 
in California a rotary drilling rig 
larger than any yet manufactured. Steam at a pressure 
of 500 pounds is the source of power. This rig is re- 
ported to be adequate for drilling a well to any depth 
likely to be projected in the next few years. Its opera- 
tion will be followed with interest. The appearance of 
this equipment at this time is a demonstration of how 
manufacturers are anticipating future needs. 
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Back of every Les- 
chen Wire Rope is 
this plant, and back 
of the plant are 83 
years of manufactur- 
ing experience . . .83 
years of staying ‘‘up- 
to date.”’ 
















Domestic Distributors 
AMERICAN SUPPLY COMPANY 
Kilgore, Texas 
THE CAMERON TOOL & SUPPLY CO. 
Cameron, W. Va. 

CASEY & NEWTON 
901 Century Bldg., Pittsburgh, Pa. 


GUSTIN-BACON MANUFACTURING CO. 
Kansas City 


The LESCHEN PLANT 


r, MASEILTOM CO. Its Efficiency Works for Your Economy 


Bardford, Pennsylvania 
HERCULES SUPPLY COMPANY 







Ft. Worth, Corpus Christi, Kilgore, Houston Leschen Wire Rope is made in a large and up-to-date plant where 
2441 Hunter St., Los Angeles, Calif ‘ ved principl d experienced wor 

unter ov] 8 Ss, - - 

; ; ' modern equipment... proved principles... and experi k 


Wichita Falls, Texas 


THE B. LEVY ESTATE 
Titusville, Pennsylvania 


men are of equally major importance. 


MURRAY-BROOKS HARDWARE CO., LTD. This is another link in the “Law of Leschen Quality” ... another 
Houma, New Iberia, Villa Platte . > 
Lake Charles, Louisiana reason why “HERCULES” (Red-Strand ) Wire Rope will perform 
NORTH TEXAS HARDWARE CO., INC. : 
ae, ee more efficiently and economically for you. The added quality that 


PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Virginia 


quneer See Aue Gamte® Ob., We. we build into it is paid for by the savings that are made through 


Owensboro, Kentucky e ogee 
UNITED PIPE AND SUPPLY CORP. advanced manufacturing methods and facilities. 
Charleston, W. Va. s 
UNITED SUPPLY & MFG. CO. You can discover for yourself the low operating cost of 
Tulsa, Oklahoma City, Stonewall a ae 7 ‘ foe : 
7 ee ee HERCULES” (Red-Strand ) Wire Rope by specifying it on your 
unice, N. M. 
WELL MACHINERY & SUPPLY CO., INC. next purchase order. 
Fort Worth, Texas 
WESTERN MACHINERY COMPANY 
a a “HERCULES” Rotary Lines are available in both Round 
conn Bee eee Nc. Strand and Flattened Strand construction — either 


30 Rockefeller Plaza, New York, N. Y. 


Branches: Buenos Aires, London, Ploesti Standard or Preformed. 


MADE ONLY BY 
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WIRE ROPE MAKERS ESTABLISHED 1857 
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PORTLAND ’ r 914 N, W. 14th Avenue 
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NEW YORK ’ y , 90 West Street 
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HIGHLIGHTS IN OILDOM » » 





A three-judge Federal Court has 
granted the Texas Railroad Com- 

. . mission an opportunity to appeal to 
Given Time the United en Supreme Court 
To Appeal the ruling that would void its East 
Texas proration order, by its decision to stay for 60 days the 
issuance of an order enjoining the Commission from enforc- 
ing its proration regulations concerning Humble Oil and 
Refining Company and Rowan and Nichols Oil Company. 

Recently the Fifth Circuit Court of Appeals at Austin, 
Texas, held the Commission’s proration orders affecting the 
companies were unreasonable and would be declared void un- 
less revised, or the case was appealed, within ten days. 

8 

The Interstate Oil Compact Com- 
mission, at its meeting in Okla- 
90-Day homa City, Oklahoma, April 5, 
recommended that all producing 
Allowables states adopt 90-day allowables based 
on the U. S. Bureau of Mines’ estimates of market demands. 
In the past most states have had 30-day allowables, which, 
in many instances, were not based on the Bureau’s estimates. 

E. O. Thompson, member of the Texas Railroad Commis- 
sion, who presented the plan in behalf of Lon A. Smith, 
chairman of that body, recommended the plan be put into 
effect immediately. At an executive meeting later in the day 
the plan was adopted unanimously. 

Thompson, in presenting the plan, said its adoption would 
“take proration out of politics, at least in Texas,” and also 
stated that it would be easier for oilmen to obtain 90-day 
loans at banks to finance operations than to obtain 30-day 
loans as in the past “‘because they would know what they 
could produce during that period.” 

The Cole Bill, “either in its present state or in a disguised 
state” was opposed at the meeting. 


© 
To Drill Five After an intensive geophysical sur- 
Test Wells 


vey of potential oil-producing areas 
In Cuba 


in Cuba, which The Atlantic Re- 

fining Company has been conduct- 
ing for several years, a contract has been awarded to the 
Pioneer Drilling Company for the drilling of five test wells 
on the company’s Cuban properties. 

Officials of Atlantic now have under consideration the 
advisability of effecting certain joint-interest arrangements 
with other American oil companies, under which its test 
drilling program might be considerably expanded. 

Atlantic has recently acquired two groups of titled con- 
cessions, one from the Cuban Oils Company and one from 
the Havana Oil Company, which it has added to its original 
properties consisting of several hundred thousand acres of 
titled concessions in Pinar Del Rio, Havana, Matanzas, Santa 
Clara, and Camaguey provinces. The five test wells definitely 
scheduled will be drilled at selected sites in its holdings. 

Concurrently with the drilling program, Atlantic is con- 
tinuing its geophysical survey and study of Cuba’s potential 
oil-producing areas. The company now has two seismograph 
crews and one gravimeter party in the field. 


Texas 
Commission 


Oil Compact 
Suggests 


The number of recycling plants in 
the State of Texas doubled during 

1939 and the volume of gas treated 
Plants In almost quadrupled, John E. Taylor, 
Sharp Increase chief supervisor of the Texas Rail- 
road Commission’s Oil and Gas division, stated in summariz- 
ing gas operations last year. 


Number of 
Recycling 


14 


“A substantial portion of the gain in sweet gas volume 
may be attributed to recycling and repressuring plant ac- 
tivities,” Taylor said. 

“In 12 months, the number of plants doubled and the 
volume of gas treated almost quadrupled as the process passed 
from an experimental stage and small units into an accepted 
and proven type of operation utilized by plants with capac- 
ities up to 100,000,000 cu. ft. daily.” 

In January, 1940, there were 22 plants in operation with 
connections to 90 gas wells and using 41 injection wells. This 
number of plants processed an average of 483,738,000 cu. ft. 
of gas per day from which 8440 bbl. of condensate are 
recovered each day. Of the gas used, 449,950,000 cu. ft. was 
used in repressuring. 


New, proved petroleum reserves to- 
taling 2,399,122,000 bbl. (nearly 


double the amount of oil produced 
Reserves Total in 1939), were discovered or de- 


2,399,122,000 Bbl. veloped in new and old oil fields of 


the United States during 1939, according to a report of the 
American Petroleum Institute’s Committee on Petroleum 
Reserves. 

The net increase of 1,134,866,000 bbl. in known under- 
ground stocks of petroleum, after deducting the 1,264,- 
256,000 bbl. of oil produced in 1939, increased the January 
1, 1940, proved-reserve inventory to a new record total, 
18,483,012,000 bbl. This total, the committee emphasized, 
represents only a conservative estimate by the many geologists 
and petroleum engineers who participated, of the reserves 
already proved by drilling, and recoverable by present pro- 
duction methods. No estimates are included for oil that still 
is to be found in areas known to be favorable to the accumu- 
lation of oil, but as yet untested. 

New pools and new producing horizons discovered in 14 
states last year gave the nation a minimum of 340,667,000 
bbl. of new reserves, the committee stated, adding that “‘pools 
tested by only one or two wells have been assigned relatively 
low reserves that may be considerably augmented by later 
development. 

Development and extension of fields discovered prior to 
January 1, 1939, accounted for most of 1939’s new reserves. 
Upward revision of previous estimates of reserves in these 
fields added 2,058,455,000 bbl. to proved U. S. oil reserves 
in 1939, 

The greatest increase in reserves, according to the report, 
was in Texas, which added 805,134,000 bbl. of the total. 
Texas also leads all other states in total reserves, its already 
proved petroleum resources amounting to more than one-half 
of the total for the United States. California, with 567,- 
933,000 bbl. of new reserves discovered or developed in 1939, 
was second. 

Third largest gain was recorded in Illinois, where develop- 
ments in 1939 added 233,091,000 bbl. to the previous total. 
Proved reserves for the state on January 1, 1940, were esti- 
mated by the committee at 381,636,000 bbl. Two years ago, 
on January 1, 1938, total reserves then known amounted to 
40,884,000 bbl. New reserves of more than 100,000,000 bbl. 
also were developed in each of three other states last year: 
Arkansas, Kansas, and Louisiana. 

Two states, Mississippi and Nebraska, in which commercial 
quantities of oil were discovered late in 1939, entered the 
reserve estimate for the first time. Proved reserves in the new 
pools in these states, still incompletely developed, conserva- 
tively were estimated by the committee at 6,800,000 bbl. 


New, Proved 
Petroleum 
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DROP FORGED STEEL 


PENBERTHY KGCEL 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 








All Penberthy 
Liquid shows black— 
Preferred wherever liquid 
level must be easily and 
positively visible . . . and. 
when liquids are under 
high pressure or at high 


Gages 
conform with 


A. P. L—A. S. M. E. 


Used to observe coler and 
density of liquids under 
requirements. high pressures, and/or 
temperatures. Construc- 
tion is exceptionally 


rugged .. . similar to 


temperature. Reflex types. 











PENBERTHY KGWZL 


WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage. . . 
unnecessary to work between 
gage and boiler. 





PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in 
various other metals suitable for 


practically all conditions. 





PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN e 

















Canadian Plant; Windsor, Ontario 



































Major Pipe Line Activities 





HELL Pipe Line Company has announced its plan to con- 

struct 85 miles of 6-in. gasoline pipe line in Massachu- 
setts. The line will originate at Shell’s marine terminal and 
tank farm at Fall River, Massachusetts, and extend north- 
ward to Sherborn. At the latter town, the line will branch, 
one line going to West Boylston and another terminating at 
Waltham, on the outskirts of Boston. The present schedule 
calls for construction of the line to start during the first 
half of May; 90 days are estimated as the time required to 
complete the work. 

* 


Sinclair Prairie Pipe Lime Company has completed its new 
8-in. pipe line from the main pump station north of Kadane 
corner in the K.M.A. field, southern Wichita County, Texas, 
to the Hensley station southeast of Jacksboro in Jack County. 
The line, 67 mi. in length, will also serve the Hull and Silk 
pool of northern Archer County. The 8-in. line is an addi- 
tional line paralleling the 6-in. line completed by the same 
company between the same terminals about six months ago. 
Both lines are expected to operate at full capacity. 

= 

It is reported that Northern Natural Gas Company is plan- 
ning to construct a new booster station this Spring in the 
Hugoton gas field of western Kansas. Site for the proposed 
station has not been selected but it will probably be near the 
company’s gasoline plant, three miles east of Hugoton. 

a 

Williams Brothers Corporation has been awarded a con- 
tract by Magnolia Petroleum Company to construct five 
loops of 8-in. line, totaling 57 mi., between Sealy station, 
Austin County, and Beaumont, Texas. The additions will in- 
crease the capacity between these points from the present 
figure of 23,000 bbl. to 30,000 bbl. per day. 

a 

Construction has started on Stanolind Pipe Line Company’s 
134-mi. oil pipe line from the Bemis-Burnett areas of Ellis 
County, Kansas, to Washington, Kansas. The line, to be built 
of 127 mi. of 10 in. and 7 mi. of 8 in., will have a daily ca- 
pacity of approximately 11,000 bbl. At Washington, the 
line will connect with Stanolind’s main line to Wyoming. 

From the Solomon River to Bemis, the line will be built by 
Gordon Construction Company, Denver, Colorado, and the 
Fredell Construction Company, Houston, Texas. From Wash- 
ington to the Solomon River, the contractors are O. C. 
Whitaker, Inc., Fort Worth, Texas, and Brown and Root, also 
of Texas. J. R. Vandaveer, Neodesha, Kansas, was awarded 
the contract for stringing all pipe. C. $. Foreman Company, 
Kansas City, Missouri, has the contract for the Republican 
River crossing. 

* 

Completion of Magnolia Petroleum Company’s line gives 
the Seminole pool of central Gaines County, Texas, its first 
outlet for production since the pool was discovered in Janu- 
ary, 1937. The completed line, 26 mi. of 8 in., will be sup- 
plied with oil by two gathering systems in the pool. One sys- 
tem, constructed by Magnolia, is a gravity system comprised 
of 10 mi. of 8-in. and 10-in. lines, and 4-in. laterals. Atlantic 
Pipe Line Company, through 10 mi. of 6-in. and 4-in. gath- 
ering lines, is accepting oil from all wells in the north half of 
the pool through 2-in. connections. 


Reliable sources report that the long-talked-of oil pipe 
line to cross Mexico is actually being built. The line is to cross 
the Isthmus of Tehuantepec from Minatitlan on the Gulf side 
of the isthmus to Salina Cruz on the Pacific, a distance of 303 
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kilometers (188 miles). It is also reported that a 10-man dele- 
gation from Mexico has sailed for Japan to enter into negotia- 
tions with the latter country seeking an increase of trade be- 
tween the two countries, presumably of oil to be transported 
through the line when completed. 


es 

The new Wade City field in Jim Wells County, Texas, is 
to have three pipe-line outlets for oil produced in the field. 
Continental Oil Company plans to extend its existing pipe- 
line system in Jim Wells County north to the Wade City 
field. C. Andrade and others are now negotiating for a crude 
oil supply, following which they will build a line into the 
field. Southern Minerals Corporation is now constructing a 
10,000-bbl. storage tank and laying gathering lines to vari- 
ous leases. The latter company will build a line south from 
the field to the Reynolds field, where it will tie-in to the 
company’s main line to Corpus Christi. 

« 

H. C. Price Co. of Bartlesville, Oklahoma, announces that 
it has been awarded the contracts for electric welding on the 
following pipe lines: 

For Illinois Pipe Line Company, 40 miles of 10-in. from 
Martinsville, Illinois, to Brownstown, Illinois. The general 
contractor is Sheehan Pipe Line Construction Company. 

For Tuscarora Pipe Line Company, 30 miles of 8-in. near 
Allentown, Pennsylvania. The general contractor is Superior 
Construction Company. 

For Buckeye Pipe Line Company, 55 miles of 10-in. from 
Cygnet, Ohio, to Lima, Ohio. The general contractor is Shee- 
han Pipe Line Construction Company. 

For Michigan Gas Transmission Company, 60 miles of 
24-in. near Zionsville, Indiana. The general contractor is 
T. R. Jones, Inc. 


Northern Natural Gas Company, a wholly-owned sub- 
sidiary of Franco Oils, Ltd., has been awarded a 20-year fran- 
chise to supply the community of Saskatoon, Saskatchewan, 
Canada, with natural gas from the Lloydminster gas field. 
Under the franchise, the company will construct a 169-mile 
line from the Lloydminster field to the city of Saskatoon. 
Survey of the line is under the supervision of Frank Fisher, 
Detroit, Michigan, and Herbert Davis, Buffalo, New York, 
chief engineer of the project. Plans call for completion of the 
pipe line and a part of the distribution system by Novem- 
ber 1. Cost of the construction is estimated to be approxi- 
mately $4,000,000. e 


The Lone Star Gas Company, Dallas, Texas, has announced 
that it will construct an 8-in. welded line from Page field to 
San Angelo, Texas, to supply gas required under Cooper Gas 
Company’s contract to supply the fuel requirements of the 
West Texas Utilities Company, Dumas, Texas. The Cooper 
Gas Company recently contracted for the purchase of hold- 
ings in the Page field from the Lone Star Gas Company. As 
a part of the contract, Lone Star agreed to construct the line. 
The new line, to cost an estimated $300,000, will have a 
capacity of approximately 5,000,000 cu. ft. per day. 

a 

Northern Pipe Line Company plans to build a 100-mile 
natural gas pipe line from Casper to Buffalo, Wyoming. The 
line will consist of 65 miles of 6-in. and 35 miles of 4-in. pipe, 
and will operate at a pressure of 600 Ib. per sq. in. The new 
line will deliver gas purchased by Northern Pipe Line Com- 
pany from the Northern Utilities Company to the Montana- 
Dakota Utilities Company at the Billy Creek field near 
Buffalo. 
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Courtesy: (A) Wallace Supplies Mfg. Co., 
(B) Midwest Piping & Supply Co., (C) Franks Mfg. Co. 


THEY’RE PIPING AWAY THE TWIST & SAG 


@ By building frameworks out of 
pipe welded together, machine de- 
signers are taking the “‘give’”’ out of 
their products and putting feathers 
in their caps. 

Engineers have long recognized 
that tubular members are excep- 
tionally rigid—ideal for machine 
frames. Now, welding makes this 
construction possible. Example: 

Effective use of rigid tubular 
members for the frame of the Wal- 
lace Supplies pipe-bending machine 
shown in (A) yielded the following 
benefits as compared to the former 


welded frame using structural 
shapes: 
23% reduction in set-up time 
20% reduction in welding time 
10% reduction in weight 
Deflection reduced from .103 
to .013 inch 
Torque capacity increased 
from 7,000,000 to 13,000,000 
inch pounds 
By minimizing twist and sag, 
tubular construction is also improv- 
ing earth-moving scrapers (B), por- 
table derricks (C), furniture, 


aircraft, and hundreds of other new 
products and structures. And, there 
are any number of other shapes* 
which can be fabricated by welding 
into rigid, light-weight designs for 
improved performance, greater sales 
volume and lower costs. 


Look into ‘“‘Shield-Arc’’ weld- 
ing today. Call the nearest Lincoln 
office for counsel or write THE 
LINCOLN ELECTRIC COM- 
PANY, Dept.AC14, Cleveland, O. 
Largest Manufacturers of Arc 
Welding Equipment in the World. 


LINCOLN “SHIELD-ARC” WELDING 


Unites design ingenuity with superior structural materials for progress 


WELDING LIBERTY. The New 200-amp. ‘‘Shield-Arc 
Jr.,” equipped with self-indicating Job Selector and 
Current Control, can be“‘set” for any TYPE of arc 
or any AMPERAGE to suit every job. This freedom 
means a wider use of arc welding for lower costs. 
Price only $243 f.o.b. Cleveland, freight prepaid. 


* DESIGN LIBERTY. You can use any of these standard 
steel shapes . . . fabricate special shapes. . . use 
pressed steel parts or steel castings... use any 
analysis of steel . . . to design for functional require- 
ments with welding. This freedom means progress. 


REFINING PROGRESS. New Dubbscracking unit put 
into operation recently at Wilmington, Calif., by 
Fletcher Oil Co., Inc. Construction by Fluor Corp., 
Ltd. Practically 100% welded with Lincoln ‘‘Shield- 
Arc’’ Welders and “‘ Fleetweld”’ Electrodes. 














Activities in the Oil Fields 





NEW Wilcox discovery for Louisiana was obtained in 

Atlantic Oil Company’s test just north of the town of 
Neale, Louisiana, in Beauregard Parish. Production is through 
perforations at 8854-70 ft. 

The discovery is important because it opens the third area 
in Louisiana producing from the Wilcox formation. Follow- 
ing discovery of Eola and Ville Platte, the other two Wilcox 
areas in Louisiana, the interest stimulated at the time has 
since lagged. The new discovery may revive search for further 
Wilcox production. 

e 

Portable Drilling Company’s No. 1 Teeter, NWC SW 
24-17-2e, Lincoln County, Oklahoma, sprayed oil and gauged 
20,000,000 cu. ft. of gas from the Hunton limestone, logged 
between 4490 and 4520 ft. depths. This well opens a new 
pool. The well had been abandoned by other operators at a 
depth of 4779 ft., but by perforating the casing at strategic 
points, the new owners were able to obtain promise of a 
producer. 

e 

No. 1 Triplett, drilled by T. D. Humphrey in the south- 
east corner of J. J. Hughes survey 201, Jones County, Texas, 
is the discovery well of a new pool in the Cook sand. The 
well flowed into the pits as the sand at depths of 2184 to 
2192 ft. was being drilled, and before casing could be set. 


3 
No. 1 Wilburn, a wildcat drilled by Kingwood Oil Com- 
pany and Exchange Oil Company approximately 28 miles 
northeast of the Tinsley Dome field, Yazoo County, Missis- 
sippi, recovered 930 ft. of 38° A.P.I. oil in a 10-min. drill- 


stem test, to give a good indication of a new producing area 
for Mississippi. 


The test was made at a total depth of 4892 ft. in a sand 
identified as either the lower Eutaw or upper Tuscaloosa. 
The well is in NE 31-12n-3e near the junction of Yazoo, 
Holmes, and Madison counties. The test was made on the 
basis of a reflection seismograph survey that showed a re- 
ported closure of 150 ft. 
= 
Fortner et al No. 1 Calvin, NEC SW 9-4s-14w, in the 
Grayville area, White County, Illinois, is the discovery well 
of a pool to be known as the Calvin. At a depth of 2723 
ft., an initial production of 55 bbl. in 21 hr. was obtained 
from the Bethel (Benoist) sand. 
€ 
Continental Oil Company’s No. 1 Nibletts in the Hayes 
area, Jefferson Davis Parish, Louisiana, flowed 50 bbl. in 
12 hr. through a 9/64th-in. choke from a depth of 11,604-24 
ft. This discovery opens a new area for Louisiana. The only 
other deep wells in the area were dry holes drilled by Shell 
Oil Company and Stanolind Oil and Gas Company in 1936 
and 1937, 5 mi. and 31% mi. southwest, respectively, of 
the Nibletts well. 
& 


North central Crockett County, Texas, was assured an- 
other new oil pool when the discovery well, Continental Oil 
Company et al No. 2-B Todd estate, flowed 840 bbl. of oil 
in 12 hr. through a 2-in. tubing string and an 11/64th-in. 
choke set at a depth of 5686 ft., 51% ft. off bottom. The gas- 
oil ratio was 684 to 1; initial casing pressure of 900 Ib. 
subsided during the first hour of the test to 200 lb. Produc- 


tion is from the Strawn limestone, penetrated at a depth of 
5590 ft. 





AVERAGE CRUDE OIL PRICES 


California 
Kettleman Hills $1.12-1.38 
Playa Del Rey _ .65-1.08 
Coalinga .60- .82 
.64-1.14 


Louisiana 
Rodessa $1.05 
Gulf Coast .. 


North Louisiana 


.79-1.28 


Wilmington .73-1.05 


Montana .90-1.10 


Illinois -95-1.05 


Wyoming -35-1.30 


Kentucky .90-1.10 
Colorado .90- .98 
Indiana .95 


New Mexico .53- .95 


Ohio 
Lima . .90 


Texas 


North Central 
Panhandle .. 

West Texas .53- .95 
Gulf Coast 86-1.28 
Darst Creek 96 
East Texas 1.10 
Talco .65 


-71-1.03 


.67- .96 Michigan .74-.97T% 


Pennsylvania 
Bradford .. 2.75 
Southwest 2.40 
Eureka 2.34 
Buckeye .. 2.30 
Corning 1.12 


Kansas 


Oklahoma 


Arkansas 


-60-1.10 


-60-1.10 


.73-1.05 Canada 2.10-2.17 





DAILY AVERAGE CRUDE OIL PRODUCTION 


Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 
1B. of M. Week Week Week 
Calculated Ended Ended Ended 
Requirements March 30, March 2, April 1, 
(March) 1940 1940 1939 
420,300 2402,050 3407,550 422,200 
153,900 2180,400 3176,900 167,000 


Oklahoma 
Kansas 
Nebraska 


Panhandle Texas 
North Texas ; 
West Central Texas 
West Texas sicniiaa 276,650 
East Central Texas : 91,150 
East Texas coon flick 396,900 
Southwest Texas __... sts 270,350 
Coastal Texas __...... 255,050 
TOTAL TEXAS 1,510,800 
North Louisiana 68,800 
Coastal Louisiana sh 212,900 
TOTAL LA. 253.200 281,700 281,050 
Arkansas..................... 65,500 69,000 69,000 
Mississippi ae 1,300 2 7,850 3 6,800 
Illinois 329,700 426,950 402,600 


Indiana 7,100 2 8,500 8 9,650 
Eastern 


(Not incl. Ill. & Ind. 104,600 








64,150 
84,300 
31,000 
211,650 
99,950 
372,700 
251,400 
219,300 
1,334,450 


69,200 
191,200 


260,400 
54,250 


78,400 
104,650 
33,100 
251,600 
79,600 
484,000 
227,950 
237,650 


1,496,950 


69,150 
211,900 


82,200 
104,600 
33,900 














169,300 


t 99,250 
) 


96,300 100,450 


Michigan 64,800 64,300 
Wyoming 60,600 68,750 65,200 
Montana .... pan Se as 15,200 17,000 17,200 
Colorado ..................... 3,500 3,900 3,950 
New Mexico ....... 193,200 112,550 112,500 

TOTAL EAST 

OF CALIF. ............2,913,500 


California 587,100 591,200 584,600 611,500 
TOTAL U. S.......3,500,600 3,841,250 3,798,250 3,358,200 


1These are U. S. Bureau of Mines’ calculations of the requirements 
of domestic crude oil based upon certain premises outlined in its 
detailed forecast for the month of March. As requirements may be 
supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be. deducted from the 
Bureau’s estimated requirements to determine the amount of new 
crude to be produced. 

?Oklahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 
for week ended 7 a. m., March 27. 


63,850 58,100 


56,150 


108,600 





3,250,050 3,213,650 2,746,700 











%Oklahoma, Kansas, Nebraska, Mississippi and Indiana figures are 
for week ended 7 a. m., February 28. 
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REACTION 


PERCENTAGE OF TOTAL 





ape Chemical Service to an oil man and you're 
bound to start a conversation about Dowell. You 
will be told undoubtedly, how in 1932 Dowell pioneered 
and perfected Inhibited Acidizing—and about the numer- 
ous other products and services pioneered and perfected 
by Dowell. But these important accomplishments must be 
credited not to Dowell alone, but to the friendly cooper- 
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gular acid reacts with difficulty with some oil-wet Emulsions of crude oi! and ordinary spent acid break 

* but the reaction is effective when certain down slowly when compared to emulsions of crude oil 
evetts ore added to lower surface tension and increase and spent acid taining a suitabl Ision breaker. 
Wetting ability, 





Increase Recovery! 









ACIDS 


“One picture equals ten thousand 
words.” Surely no truer words were 
ever spoken. For example—just take a 
glance at the photograph* of the two 
graduated cylinders. It tells an interest- 
ing and convincing story. The graduate 
on the left contains ordinary spent acid 
: and an emulsifying type of crude oil. 
The one on the right contains spent 
Dowell “XW,” Non-Emulsifying Acid 
and the same kind of crude. Convincing 
proof of the superior non-emulsifying 
properties of this treating acid. 





















"XW" possesses other important quali- 
ties, too. It (1) penetrates tenacious oil 
films faster, (2) reduces surface tension 
of acid and spent acid solutions, (3) 
enters and leaves tight formations 
more readily. Today the ABC’s of 
Increased Recovery are truly elemental 
—simply: “Look To Dowell!” 


DOWELL INCORPORATED 
Executive Office: MIDLAND, MICHIGAN 
General Office: KENNEDY BLDG., TULSA, OKLAHOMA 


Subsidiary of THE DOW CHEMICAL CO. 


*An unretouched photograph of an actual test with Dowell 
“XW” conducted last month in Dowell’s Tulsa laboratory. 


















ation of the oil producers and the rich background of 





resources, skill and knowledge which Dowell’s parent 














organization, The Dow Chemical Company, provides. 
For eight years now, this unbeatable trio has been solving 
one problem right after another—the result: increased 
production and lower costs. 





Oil men who attend the International Petroleum Exposition, 
which will be held in Tulsa, May 18-25, are cordially invited to 
visit Dowell Incorporated in its own building erected especially 
for the Show. Location—directly across from Cafe de Petrol. 


*Trade Mark Reg. U. 8. Pat. Off. 


DOW SERVES THE NATION WITH 
CHEMICAL PRODUCTS 


For example—Raising apples is an industry whose 
prosperity depends largely on controlling the de- 
structive aphis. Dow studied the problem and, work- 
ing with orchardists, developed an effective control, 
Dowspray * Dormant. 













Petroleum Statistics and Field Activities 





U. S. Daily Average Production 














Daily Average Crude Runs to Stills 















































| 3,850,000 3,500,000 
= 3,700,000__ = 3,400,000 
&  3,550,000__ 3,300,000 
< 3,400,000_ fi < 3,200,000 
| 3,250,000_ 8 | 3,100,000 
See pnbket - Fk dual fa 2 ee a ee 
oe Ger sath ORsgSaoa a. =—saspoggta 
ee 2223627A525 2s 2223828888 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. S.* 
| 285,000,000. _} 90,000,000 
_ _ 
= 270,000,000 - pee 
SS 255,000,000 = 
< 240,000,000 < 70,000,000 
| 225,000,000_% ; 60,000,000__| 
= v ~~ oh = re} > J ° e ta =p [) > 
Utes seegorighl a ae oes ase 6 & 
<s222236Z0825 <s 22 2236zZ0425 














*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June, 1939, this chart showed finished stocks in 
refineries only. Above statistics by the American Petroleum Institute. 








Summarized Operations in Active Fields for March, 1940 






































FYELps | Completions | Producers Rigs Drilling Depth of No. Casing Gravity typeof of 
} Wells Production Strings of Oil Tool Used 

TExas 

I So og eidialn ree ave natn ladeeelais 27 26 s 12 3500-3700 2 40 Rotary 

EE ee rere eee 44 32 4 12 1554-2900 2 22 Rotar 

SE A er eee 54 53 12 88 3675-4377 2and3 32-36 Rot.-Cab. 

RE ES ae ee eee 44 42 12 50 1700-3900 2 40 Rotary 

PEO LE ree 4 4 2 4 4900-. 2 38 Rotary 

Ng oc /eala Rat wetih qae dane 12 10 2 7 3922-5878 2or3 21-54 Rotary 

i: <— ) =e re ee 28 26 28 37 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA 

es Sle hindi ceeidh vn ecekcatetw ailales 17 9 2 5 1800-4488 2or3 38 Rotary 
KANSAS 

I es eidah ee wae ew aur 17 11 8 23 2926-3435 2 and 5 32-37 Rot.-Cab. 

Ns ius when eannc seas 14 9 5 20 3222-4085 2 and 5 42-48 Rot.-Cab. 
; SR OTTO Te 17 16 4 20 3290-3518 2 39-42 Rot.-Cab. 

LLINOIS 

NN oh iat os saw thee Siwinaiele 300 274 325 130 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 

DOE ecccccecds shesadvewenso’s 26 25 7 59 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA ; 

ar boda bo, oan eee mets 2 2 0 16 8300-8730 3 or 4 40 Rotary 

vs tccndsibcinernnenvcwes 17 17 15 14 3500-4000 2 and 3 18-20 Rotary 























Field Activities by States for March, 























STATE Completions Producers Locations Rigs Drilling Wells Production, 1939 
March February March February March _—‘ February March February March February (In Barrels) 
TOG POLE 15 14 10 10 16 9 4 3 36 35 21,266,994 
CAER s 6.65040 <0.0006 102 89 90 83 96 87 76 70 88 181 a ry 682 
INS 65.0,0,008 Sao 08:6 0 eee 0 wees eek Silt 1 1 22 20 402,599 
SS 300 288 274 251 277 310 325 330** 130 134 92 '915 620 
PN os ca ale aes sims 32 25 24 12 anaes eae 5 6 66 68 1,426,000 
SOON TTC 132 105 105 88 157 143 40 45 183 270 59,952,340 
EET «5 0.05 66 60008 17 12 9 & Shp ena 9 8 90 81 5,611,500 
RI 60 6:0 602s vane 118 120 89 100 149 128 35 39 192 185 94,110,736 
ee 95 103 49 66 92 68 54 60 172 175 23,185,203 
Mississippi........... 13 12 fay 7 and Baers 3 4 24 20 102,918 
SS rere 6 5 3 4 Sia 4 5 36 38 5,901,058 
New Mexico.......... 5 5 46 
era cas ie acetate ny 3,157,500 
pnkaeewe seek 160 1 129 156,421,939 
Pennsylvania......... 191* 204* 181* 186* ate Skane we ae i etate 17,342,500 
Tennessee. ..........- 2 0 1 0 nes cae cates aca sae aeeeS pie -  <kmeeeeeien 
i See 875 840 655 636 805 871 433 490 1371 1590 485,847,999 
West Virginia......... 32 45 26 44 SP mee | 20 22 114 137 3,556, 
ee 11 9 10 8 | 7 7 56 54 21,408,478 
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1824 


1778 
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1821 


1791 | 


1237 








3349 3654 
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1,260,504 683 








*Includes water-intake and pressure wells. 


20 


**Includes 257 rigs standing and 73 rigging-up. 
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Get ALL the Oil 





from TOP to BOTTOM with 


NIXON GAS-LIFT SYSTE 





Many Nixon Surface Control Gas-Liit Systems have 
been installed and are economically lifting fluid “‘off- 
bottom,”’ below the tubing packer. 


Original Installation. Depletes 
the Well 


Due to the patented system of setting a 
series of surface controlled flow valves in 
the tubing, the unit can be originally in- 
stalled to produce the well from its flowing 
stage to the stripper stage. Fluid can be 
unloaded through this series of flow valves, 
thus eliminating the necessity of swabbing 
before going on production. 


As the flow level drops during the life of 
the well, each succeedingly lower valve 
con be operated by lowering the weight 
bar on its wire line, from the surface. The 
purchase or installation of additional 
equipment is not necessary. When fluid 
reaches the “off-bottom” production stage, 
the special bottom hole flow valve can be 
put into operation simply by placing the 
weight bar to operate this valve. 


“Off-Bottom” Production with 
Lower Gas-Fluid Ratio 


When producing “off-bottom,” fluid-lifting 
gas pressure enters the bottom hole valve, 
when opened, and passes downward 
through the annulus between outer tubing 
and inner tubing, which extends into a 
fluid accumulating chamber near the 


bottom. 


This method forces the fluid up through the 
macaroni tubing, instead of through the 
annulus between macaroni tubing and the 
large accumulating chamber. This reduces 
the input gas-fluid ratio because it prevents 
slippage of gas through the fluid. It also 
prevents excessive cutting or emulsification 
of the oil. ‘ 


TALK TO A NIXON GAS-LIFT ENGINEER 


From the highest flow level to depletion “off bottom” the Nixon System gets all the fluid. Ask 
one of our engineers to explain how this can be accomplished by the original installation. Write 
your nearest Wilson Supply Company Store or Sales Office. 





412 MAURY STREET 





VILSON SUPPLY CO. 


OIL & GAS 


HOUSTON, TEXAS 


BRANCH STORES: 











LUSIVE GULF COAST DISTRIBUTORS 
Wilson-Snyder Pumps; American 
Ne Tru-Lay Pre-formed Wire Rope; 
oy Boilers; Sievers Reamers; 
ante) uz: Gray Swivel; Nixon Surface 
ao Gas Lift; Nixon True-Taper Slip 
“ Spider; Bowen Pack-Off and Releas- 
Drill Pipe Overshot; Douglas Weight 
t; Coffey Robot Stack Draft. 





















Complete line of 
Fishing Tools and Service 


WELL SUPPLIES “270 sisi 


UISIANA: Rodessa; Lake Charles; New 
Iberia; Gretna; Shreveport. 


ARKANSAS: Magnolia. 
SALES OFFICES: Tulsa, Okla.; Dallas, 
Texas. LOS ANGELES, Phone W.L.A. 
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Activities in Refining 








Western Division, 76.3 Percent 


Percent Refining Capacity Operated 


Central Division, 79.5 Percent 






Eastern Division, 91.8 Percent 





ORTHWESTERN REFINERIES, LTD., West Van- 
couver, British Columbia, Canada, has been incor- 
porated and plans to construct a refinery on the coast of 
British Columbia. 
* 


Petroleos Mexicanos, Mexican Government Agency, has 
announced plans for the construction of a solvent unit for 
refining lubricating oils at the Arbol Grande Refinery, near 
Tampico. 

” 


Inland Empire Refining Company, Spokane, Washington, 
has recently signed a license agreement with Universal Oil 
Products Company and will install a catalytic polymeriza- 
tion unit with a rated capacity of 500,000 cu. ft. Design 
and specifications for the unit will be supplied by Universal 
and it will be built by the Lang Company, Salt Lake City. 

Inland Empire is processing 2000 bbl. of crude oil per day 
from the Cut Bank, Montana, field, and cracking about 
1000 bbl. per day. 

D. F. Gerstenberger is general manager. 


The Panhandle Refining Company, Wichita Falls, Texas, 
has installed a Perco copper-sweetening unit having a capacity 
of 1600 bbl. per day. The unit will be operated as a solid 
process to treat straight-run gasoline. 


Carter Oil Company has installed at its new Taylor plant, 
near St. Elmo, Illinois, a 20,000 gal. capacity copper sweet- 
ening unit. 

& 

Evansville Oil Corporation, Shreveport, Louisiana, is mov- 

ing a 1000-bbl. refinery 


Nathan Lynch and Associates have purchased the 5000- 
bbl. refinery of M. M. Travis, Inc., at Kilgore, Texas. The 
plant has a cracking capacity of 3000 bbl. per day. The 
Lynch interests also operate several other refineries in the 
East Texas area. 


Work has begun on the construction of a dewaxing plant 
at the Sinclair Refining Company’s refinery at Pasadena, 
Texas, on the Houston Ship Channel. The Lummus Company, 
New York City, is the general contractor. The plant is ex- 
pected to be completed about November 15. 


Gulf Refining Company has completed the installation of 
a unit at its Port Arthur, Texas, refinery, designed for the 
manufacture of 15,000 gal. of isooctane per day. The prod- 
uct will be blended with high-quality gasoline to produce 
aviation fuel. This final product will have an octane rating 
of about 100. 


Rothschild Oil Company has announced plans for the in- 
stallation of a Dubbs cracking unit and a catalytic polymeri- 
zation unit at its Santa Fe Springs, California, refinery. The 
refinery is now running 3000 bbl. per day of Signal Hill and 
West Montebello crude oil. 


The cracking and polymerization units are to be designed 
by Universal Oil Products Company and built by the Fluor 
Corporation of Los Angeles. The former is to be of 2-coil 
design with rated capacity of 2200 bbl. of mixed charging 
stock, consisting of reduced crude and kerosine distillate 
from Signal Hill and West Montebello crude oils. 


The “poly” plant will be 

















from Sibley, Louisiana, to imal inhes atintiiecial icin alia of size B, designed to pro- 
. rude Runs to s, Gasoline, Gas an ue toc : 
Cotton Valley. The plant is Gann lag Rae duce polymer gasoline of 
expected to be in operation APL Figures 82-84 rating from 500,000 
the early part of May. (Figures in thousands of bbl. of 42 gal. each) cu. ft. of cracked gas per 
Motor fuels and solvents Daily Percent ds 
ll b Percent Average Operated Total Total y: 
will be manufactured. Potential Crude of Total Motor Gas and 
; Capacity Runsto Capacity Fuel Fuel Oil 
DISTRICT Reporting Stills Reporting Stocks Stocks € 
& East Coast .. ..... 100.0 595 96.7 21,430 13,316 
Appalachian sesseenee 8968 124 85.5 3,959 1,081 
“a 90.7 545 93.2 18,273 5,492 . . 
Cecil E. McNutt has Okla., Kans., Mo... 81.6 277 81.0 9,026 2,905 General Oil Corporation 
Se oe Inland Texas.............. 50.3 118 74.2 1,928 1,687 h | d ai 
made a licensing agreement Texas Gulf ................. 90.0 850 89.5 15,697 8,016 as completed and 1s now 
; : I iicnenschscoi 97.8 124 70.9 3,120 1,710 é 
with Perco, Inc., for the in- No. La. and Ark....... 55.0 45 81.8 695 635 operating a new refinery at 
; : Rocky Mt... 54.2 55 85.9 1,770 735 ne 
stallation of a catalytic de- California ...... 90.0 498 66.8 18,427_ _88,182_ Meraux, Louisiana, near 
eae js : Reported _.... 86.4 3,231 84.3 94,325 123,759 . 
sulphurization unit at his Estimated New Orleans. The capacity 
bs ’ Unreported ....... 354 7,045 2,600 ; 

Brickland, New Mexico, *EST’D TOTAL of the plant is 5000 bbl. of 
P 7" U.S. MAR. 30, 1940 3,585 101,370 126,359 4 ; 4 _ 
refinery. The pur *EST’D TOTAL crude oil per day. It 1s 
y purpose of U.S. Mar. 23, 1940 3,560 101,298 126,173 P y 

it i ‘ U. S. B. of M. : - 
the unit is to treat gasoline SAAR. 30, 1999... o63,191 97,068 195,018 equipped to manufactu 
stocks to reduce the sul- “Estimated U. S. Bureau of Mines’ basis. naphtha, tractor distillate, 
**March, 1939, dail ‘ F 
phur content. vii neato and Diesel fuel. 
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Microfilming Facilitates Petroleum 
Engineering Field Studies 


EXCEL US 





ECENT developments in the field 
of petroleum engineering, the 
exploration of new pools, the greater 
depths being reached daily, and the ap- 
plication of secondary recovery meth- 
ods to the older pools, all emphasize 
the necessity of accurate and complete 
records. Past experience brings full 
realization of the little time and 
thought that has been given to the 
maintenance of records in the oil in- 
dustry, particularly as the petroleum 
engineer is called upon at all times to 
solve various problems in which he is 
handicapped because of loss or inac- 
curacy of information, or inaccessibil- 
ity of data that might be in old stor- 
age files. Coupled with the numerous 
difficulties is the complete inadequacy 
of filing systems of petroleum engi- 
neers as a whole. 

“Microphotography”, defined as the 
art or science of making small pic- 
tures of large objects, is developing rap- 
idly and shows promise of becoming the 
predominant means of establishing and 
preserving all types of records. Appli- 
cation of motion picture film to this 
science, either in 16-millimeter or 35- 
millimeter size, is known as micro- 
filming. 

In very recent years, the American 
Library Association has sponsored 
much research work concerned with 
the development of equipment and 
methods for preserving old manu- 
scripts and documents in various li- 
braries of the world. Much time and 
expense were devoted to the work be- 
cause the necessity for preserving 
many valuable original records, and 
making these easily accessible to 
those interested, on a more economic 
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By CARROLL V. SIDWELL 


Recovery Association 




















CARROLL V. SIDWELL 


received the degree of B.S. in geology 
in 1923 from the University of Okla- 
homa, followed by a year of gradu- 
ate work at the same school—After a 
year spent in subsurface geological 
work for Cortez Oil Corporation, 
Tampico, Mexico, devoted three years 
as petroleum engineer for Pan Amer- 
ican Petroleum and Transport Com- 
pany, and seven years as production 
engineer for Amerada Petroleum 
Company—From 1935 to 1937 was 
general superintendent of production 
for British-American Oil Producing 
Company, Tulsa, Oklahoma—After 
two years as an independent oper- 
ator, Sidwell accepted in 1939 the 
post of consulting engineer in charge 
of field studies for the Oklahoma City 
Wilcox Secondary Recovery Associa- 
tion, work in which he is still en- 
gaged. 
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Reduced facsimiles of original oil company records preserved on 
film and filed in small space, render all field and office data 
easily accessible for reference and study 


Consulting Engineer for Oklahoma City Wilcox Secondary 


basis than was otherwise obtainable 
was fully realized. From the work orig- 
inally sponsored by the American Li- 
brary Association developed the Amer- 
ican Documentation Institute at 
Washington, D. C., which is an or- 
ganization sponsored by some 60 in- 
formational and technical societies. 
This Institute was formed for the pur- 
pose of making available from libraries 
in Washington, D. C., any published 
material that was in the files of any of 
these libraries. About two years ago, 
this Institute began a Bibliofilm Serv- 
ice, which is now prepared to supply 
copies of articles, manuscripts, or books 
in the files of all libraries in Washing- 
ton, D. C., on 35-millimeter safety 
base film, at a cost of approximately 
one cent per page, plus a small service 
charge. There are a number of uni- 
versity libraries, also the New York 
Public Library, that have a similar 
service. 

To give some idea of the use that 
has been made of microfilming, it may 
be well to give a short history of some 
of the various projects on this type of 
work. 

There are 45 daily newspapers in the 
United States keeping their newspaper 
files on film. This is accomplished by 
photographing complete files by 
months. In addition, there are 38 daily 
foreign newspapers that are being 
photographed by the Harvard Univers- 
ity Library and are available on film 
by subscription. In 1936, the New 
York Times photographed the com- 
plete file of newspapers for five years 
during the war, which consisted of 
7229 pages. This file is available to li- 
braries at a cost of $477. The Library 
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Portable photorecorder for copying 
records on microfilm. Note foot- 
switch for quick operation 
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of Congress installed a large high-speed 
machine in 1936 for the purpose of 
making available all information on 
file in that library. About the same 
time, the Census Bureau in Washing- 
ton, D. C., installed equipment for the 
purpose of transferring all census rec- 
ords to film, making it possible to put 
the original records in the national 
archives. Since that time, various gov- 
ernmental libraries and other divisions 
of the national government have in- 
stalled photographic equipment for the 
purpose of preserving original records. 
A number of industrial organizations, 
such as insurance companies, abstract 
companies, and large manufacturing 
concerns have transferred all obsolete 
files to film and keep most of their rec- 
ords in this manner. 

The full realization of the necessity 
of filing, preserving, and making read- 
ily accessible the valuable records in 
the libraries of the world has resulted 
in the aforementioned organizations 
standardizing equipment and using 
microfilming as the only economical 
and satisfactory means for handling 
these records. 

After a complete survey of photo- 
graphic equipment for use in micro- 
filming and the methods that have 
been used in other fields during the last 
few years, it was found that practically 
no application of microfilming had 
been used either in the oil industry as 
a whole or on specific engineering prob- 
lems. This investigation disclosed that 
there are many types of equipment, all 
of which are satisfactory in their par- 
ticular limited field. Portable cameras 
have been developed that permit the 
use of 35-millimeter film in 100-ft. 
rolls, and by using a photographic re- 
duction of 12 to 1, all film will take 
1600 letter-size pages per roll. There 
are other cameras that, though not 
quite so usable for voluminous work, 
can be adapted to the microfilming 
work at a very reasonable cost. 

In addition, high-speed automatic 
machines have been developed that use 
either 16-millimeter or 35-millimeter 
film, and can be applied to voluminous 
work with certain limitations as to the 
size of the material that can be photo- 
graphed. 

Film used in the motion picture in- 
dustry has a nitrate base and is very 
inflammable. When stored in closed 
space, this type of film may lead to the 
formation of explosive fumes. The 
need for a suitable film free from 
this hazard for the preservation of rec- 
ords led to the development of an ace- 
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tate-base film. This film is no more 
inflammable than rag paper and is en- 
tirely safe and free from the hazard 
of forming explosive fumes. The least 
expensive film that can be used in 
microfilming is positive film with an 
acetate base, which the U. S. Bureau 
of Standards has determined to be as 
durable as 100 percent rag paper, par- 
ticularly if kept under conditions of 
reasonable humidity. This positive film 
is suitable for photographing black and 
white or blue and white only, but not 
color. 


Suitable panchromatic film is now 
available in two sizes, 16 and 35 mm., 
and must be used when colors are to 
be photographed. Color film of the 
Kodachrome type, though much more 
expensive, can be used when it is de- 
sirable to obtain color film or make 
color slides. 

Several very satisfactory reading 
machines have been developed within 
the last two years. These might be 
classified in three types, such as ground 
glass, reflection, and projector types. 
The first two types are units and do 
not require accessory equipment. The 
projector type can be used either on a 
silver screen or on lightly colored 
walls. The first two classes can be used 
in rooms with any type of lighting 
system, but the latter type must be 
used in a darkened room for satisfac- 
tory results. 

There are various methods of filing 
film records to make them readily ac- 
cessible. Most of the files kept in other 
industries consist of film in 100-ft. 
spools; however, when numerous rec- 
ords and data necessary for engineering 
study are constantly being referred to, 
it has been found much more con- 
venient to spool film in 15- or 20-ft. 


lengths. By the trial and error method 
of using the various ideas that could 
be obtained from previous writers on 
the subject, it was found that there 
was no satisfactory filing method that 
permitted the use of film in these par- 
ticular lengths. Consequently, metal 
spools similar to the ordinary adhesive 
tape spools were adopted as being the 
most satisfactory means of indexing 
and handling the film. A cabinet with 
drawers and pegs to house these spools 
in any number necessary has been de- 
veloped. 

Petroleum engineering work fre- 
quently requires that original records 
from many sources must be assembled 
and studied in order to make a com- 
plete report of the problem at hand. 
Such original records usually consist 
of maps of various sizes, geological in- 
formation such as well logs and cross- 
sections, and many types of produc- 
tion records. Invariably, the records 
containing this information are of dif- 
ferent sizes, and, in many cases, only 
the original records are available. By 
microfilming such records, they can 
be reduced to a uniform size on a 
strip of film. There is little or no 
possibility of losing individual sheets 
after the material is once photo- 
graphed, in which form records are 
virtually in a bound volume. 

Frequently, photostating is resorted 
to in copying maps and other material 
when it is possible to use this type of 
reproduction. This process is rather 
costly, and, in addition, the sources of 
much of the information frequently 
are in places where photostatic equip- 
ment is unavailable. To type or copy 
by other means detailed information is 
not only costly but always entails the 
personal element, which may and often 
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Mirror, at angle of 45 deg., can be ad 


Projection board for drafting maps from microfilm. Projector slides in slot. 
usted to eliminate distortions in original 


map. Image is reflected onto plate glass above the mirror 








does lead to inaccuracy in copying 
tabulations and other detailed data. By 
the use of microphotography, errors in 
transcription due to the personal ele- 
ment are eliminated. Indeed, the appli- 
cation of film to the problem of ob- 
taining numerous facsimile records of 
different types and sizes is the only one 
that can be economically applied. 

The problem of filing and preserving 
records is a very important one in any 
department of an oil company. A 
transfer of records to film not only is 
inexpensive and is cheap insurance 
against the complete loss of those rec- 
ords, but also conserves space. By 
transferring records to film, only two 
percent of the space necessary for the 
original files is required. In addition, if 
a little thought is given to the sequence 
in which the material is photographed, 
the ease of filing as compared to ordi- 
nary filing methods is greatly facili- 
tated. The writer’s experience in the 
handling of all types of records shows 
that without exception the records on 
film, properly filed, are much more ac- 
cessible than records filed by any other 
method. 

In the ordinary method of filing, 
frequently all or part of some par- 
ticular file is misplaced or lost, due 
either to improper handling or to neg- 
ligence on the part of those who have 
access to the files. Filing of records on 
film makes it possible, because of the 
small space in which they are con- 
tained, if filing spools are properly 
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placed, to make a daily check of the 
absence of any particular spool. This 
is a distinct advantage and an improve- 
ment over the haphazard check usu- 
ally possible in detecting the absence 
of any particular file from the ordinary 
filing cabinet. 

Occasionally, original drilling and 
producing records of wells are changed 
because someone at the particular mo- 
ment had some piece of information 
that might or might not have a bear- 
ing on the complete record. By photo- 
graphing the original records at the 
time they are made and again, subse- 
quent filming if necessary, all original 
records can be insured against altera- 
tion. In the event it is desired to pre- 
serve any original records against com- 
plete loss, a positive may be made at 
a small cost after the negative is de- 
veloped, and this positive film stored 
in a vault for safe keeping, thus pro- 
viding complete insurance against any 
loss of valuable original records. 

The time necessary for photograph- 
ing such records is approximately one 
hour for 500 pages of letter, legal, or 
similar size material. The approximate 
cost, including labor, transportation, 
cost of film, developing, and other mis- 
cellaneous items is approximately 11/2 
cents per page. 

Petroleum engineering phases of the 
oil industry probably have use for more 
maps and drawings than any other 
phase of the industry. These maps are 
always on different scales, for there is 











no uniformity in the drafting of them 
and everyone who has the supervision 
of the map-making in a company has 
his own ideas on how it should be done. 
Frequently, it is necessary to change 
maps from one scale to another; this 
may lead to inaccuracy when ordinary 
methods are used 


In the writer’s experience, he has 
found it very practical to photograph 
on 35-millimeter film those maps on 
which it is necessary to change the 
scale, and, by projection methods, to 
eliminate distortions in the original 
prints and save much drafting time be- 
sides. This is particularly true when 
dealing with irregular tracts and num- 
crous property lines. 


Quarter section maps on a scale of 
100 ft. to the inch have been photo- 
graphed individually at a reduction of 
approximately 28 diameters and the 
negative developed. A projection board 
consisting of a slide for a projector, a 
mirror at 45 deg., and a plate glass 
table above the mirror is used in this 
projection method (see accompanying 
illustration). By inserting the film in 
the projector and sliding the projector 
backward and forward, the size of the 
map desired is obtained. Minor adjust- 
ments of the mirror remove any dis- 
tortion in the image that might be in 
the original print. As the exact dis- 
tances are known, an outline is drawn 
of the boundary lines of each section 
on 100 percent rag paper, and the film 
projected so that the corners of each 
quarter section coincide with the out- 
line that has been drafted. The adop- 
tion of this method permits the ac- 
curate tracing of property lines, well 
logs and any other data that might be 
desired in the drafted outline. 

This method of reproducing maps 





Front view of reader, open. Note 
microfilm on reels on top of reader 
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Cabinet for filing spools of microfilm 





has been practiced in the engineering 
problem of reservoir study of the Wil- 
cox zone in the Oklahoma City field, 
Oklahoma. Specific application of 
microfilming has also been advantage- 
ous in attacking this problem, a resumé 
of which will give some idea of the 
many benefits of this type of record- 
ing in the solution of numerous intri- 
cate problems involved in obtaining 
records. 

Inasmuch as records to be obtained 
included geological and production 
records of various oil company offices, 
it was first necessary to locate the ma- 
terial desired or to know where it could 
be procured. Arrangements were then 
made with these companies to photo- 
graph all records in their files that were 
essential to a study of the particular 
problem. At such time as it was con- 
venient for the company, a man was 
sent with portable equipment, the ma- 
terial withdrawn from the files and 
photographed in their offices. After 
photographing each roll of film it was 
developed overnight and ready for use 
the following day. So far, only nega- 
tives have been used in this work, as 
it is felt that additional cost of positive 
prints is not warranted at this time. 

The above manner of handling the 
work has served several quite specific 
purposes. A wealth of material, much 
more complete than could have been 
obtained otherwise, is on file for study. 
As most of the information is of a 
confidential nature to each company 
involved, it should be kept even more 
confidential when copied on film for 
study outside of the company. The use 
of film helps in many ways to solve 





Reader, which projects image on 
microfilm to more than full-page 
size, in use for study of data 


this particular problem, because by 
having virtually bound volumes after 
photographing any particular records, 
it is impossible to lose individual sheets 
and for any outsider to refer to any 
particular copied information without 
the use of a reading machine. 

Much of the detailed geological in- 
formation obtained at the time wells 
were completed in the Wilcox zone was 
on well-log strips that were prepared 
at the time geological examination was 
made of the well cuttings. There was 
no need to be particularly interested in 
the comparison of one strip against an- 
other, but it was essential to obtain 
all the detail on the strips without hav- 
ing to resort to actual copying of the 
logs. Permission was obtained from 
some of the companies to photograph 
their well-log strips. Thus was pro- 
vided a photographic copy of all the 
information desired, much of which 
has been transferred to a well record 
form. 

So far, all copy work on well-log 
strips has been on positive film, which 
gives only gradations of black and 
white. It should be pointed out here 
that the application of colored film to 
copy work of this sort gives excellent 
results, if actual colors are desired. In 
the event that comparison between 
several well-log strips or cross-section 
work were to be done with the strips, 
photographing in color to any scale 
desired and then making either film 
strips or film slides would probably be 
best and be very satisfactory. 

The beginning of all records neces- 
sary for petroleum engineering and 
other work in oil companies is in field 
offices. The current practice is to make 
such copies of these records as are nec- 
essary for the various departments in 
the company. Good field records are 
essential for efficient operation and it 
is important that original records be 
preserved in such a manner that they 
are readily available for any particular 
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use desired. Microfilming not only ac- 
complishes this, but, in addition, per- 
mits the transfer of numerous field 
records to headquarter offices with a 
convenience, accuracy, and economy 
that is not possible by any other 
method. 

Work of the writer within the last 
year has occasioned frequent solicita- 
tion of various types of court records, 
which not only had numerous exhibits 
but very lengthy testimonies having 
either a historical or legal value. A 
complete copy of numerous cases has 
been obtained from various sources by 
microfilming methods at a cost far be- 
low that which would have been nec- 
essary had any other method been em- 
ployed. The work was not only speedily 
done, but in many cases records could 
not be moved from the office in which 
they were filed. As a result, these rec- 
ords were photographed in minimum 
time, at a great saving and without 
removal of the original records. 

Among the important considerations 
with regard to the application of 
microfilming are: 

1. The preservation of original oil- 
field operating and other records that 
facilitate greatly petroleum engineer- 
ing field studies. 

2. Current records can be filed and 
made much more accessible than by 
the methods generally used. 

3. The space saved in the preserva- 
tion of obsolete records not only is a 
great economical saving but insures 
against loss of valuable records. 

4. Portable equipment has been de- 
veloped that makes it possible to take 
the equipment to the work for the 
purpose of obtaining necessary data on 
any problem. This compares with the 
present method of the application of 
photography by photostating, which 
can only be used when the work can 
be taken to the equipment and which 
involves a cost that is prohibitive when 
copying is voluminous. 
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Drilling-Rig Layout for Water Locations 
In the Gulf Coast 


location to another 


By I. W. ALCORN 
Chief Petroleum Engineer 


Engineering study of design results in elimination of 
25 piles by using steel structural members—cost is 
reduced because steel may be moved from one 


Gulf Coast Producing Division, Pure Oil Company 


N RECENT YEARS much has 

been done to facilitate drilling op- 
erations in water areas, particularly 
with respect to the foundations sup- 
porting the rig. The art has advanced 
from crude mats and piling founda- 
tions to more improved mats and pil- 
ing layouts and on through the devel- 
opment of the well-known drilling 
barge. Indeed, the drilling barge has 
undergone tremendous development, 
and it has increased correspondingly 
in cost. 


It is unnecessary to dwell at great 
length on the conventional drilling 
barge other than to say that the aver- 
age setup for either a steam or Diesel- 
electric rig would cost about as fol- 
lows: 


Drilling barge proper $30,000 
Power or boiler barge . 20,000 
Mounting equipment, 

piping, etc. 20,000 
Royalty 15,000 


Total . . . . . $85,000 

This total figure is probably slightly 
below the average. 

Straight piling structures support- 
ing the entire rig would cost from 
$10,000 to $20,000, so that it is easy 
to see how a program involving eight 
or ten wells would about amortize the 
barge investment. 


As opposed to the two above solu- 
tions, it is suggested that an economi- 
cal solution to the problem is a com- 
promise of the two methods. The 
method proposed and now in use has 
been employed in the drilling and 
completion of one well, and involves 
the following: 

Mounting on a piling foundation the 
derrick, drawworks, engine, rotary 
table, and shale shakers. An engineer- 
ing and economic study of this phase 
of the problem has indicated that, in- 
stead of a conventional 56-pile lay- 
out with much bracing, a structure 
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could be designed with 31 piles and 
the total elimination of all knee, cross, 
or horizontal bracing (Fig. 1). A lay- 
out of this type has alone eliminated 
much unnecessary expense in labor and 
material. Instead of the conventional 
timber caps, 24-in., 100-Ib. steel beams 
were used. This design was arrived at 
by considering a 150,000-lb. rotary 
load plus 100 percent impact or total 
of 300,000 lb. and assuming that the 
4 piles under the rotary table were 
out of the picture, as it is possible for 
them to be due to washout of the 
hole. All piling is driven and rated for 
a 30,000-lb. load-bearing value. Inas- 
much as all the piling are intercon- 
nected by bolted steel beams, it is ob- 











I, W. ALCORN 


was born September 5, 1899, at Mari- 
etta, Ohio—Has received degrees in 
mining engineering from the Missouri 
School of Mines, Rolla, Missouri, and 
Massachusetts Institute of Technology 
—Began career in oil industry with 
Independent Oil and Gas Company 
—Later served on staffs of Smith 
Separator Company and Oil Well 
Supply Company—Employed by Pure 
Oil Company in November, 1935— 
Elected first president Houston Tech- 
nical Club, organized in 1938. 




















vious that all the piling are going to 
be doing some useful work all the 
time. In many structures in the past, 
the corners were separate from the 
rotary table and the engine not directly 
tied into the derrick structure. With 
this particular rig a 12 by 12 vertical 
engine is used with the hoist and a 
7¥, by 7 vertical engine rotary drive 
is used. The structure has proved ex- 
tremely rigid and satisfies all require- 
ments. It will be noted that the shale 
shaker is set on a cantilever, by ex- 
tending the two 24-in. beams sup- 
porting the rotary table. 

The barge has proved an interesting 
problem. The barge proper was a 28- 
ft. by 80-ft. by 6-ft. steel barge on 
which formerly was mounted a house 
boat. The latter was skidded off and 
the barge converted into a support for 
the boilers (Fig. 2). On this small 
space is mounted three 250-lb. boilers; 
two 18-in. direct-acting pumps; 
boiler-feed unit and generators; a suc- 
tion mud tank; a settling mud tank, 
and a 175-bbl. fuel-oil tank. On the 
top of the tanks and above part of 
pumps was erected a pipe rack on 
which was mounted a 10-ton derrick 
mast with a 35-ft. boom, operated with 
a small steam engine and small hoist. 

Although this would not be consid- 
ered a large Gulf Coast rig, it is aptly 
suited for the particular area in which 
it is operating, and with only a slightly 
larger barge, the larger rigs and der- 
ricks could be mounted in similar 
fashion. 

There is nothing particularly un- 
usual in the mounting of the equip- 
ment. The boilers are mounted 3 ft. 
above the deck; a false bottom 6 in. 
above the deck provides air circulation 
or serves as a water pan if the deck 
becomes too hot. Thus, a height of 
2% ft. is provided for the duck’s 
nest burner setting. 

Anticipating that there might be 
considerable movement of the floating 
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The boilers and other power equip- 
ment are mounted on a submers- 
ible barge 





barge, it was stipulated that a rotary 
hose should be used in the mud line. 
As a steam line, a flexible steel rotary 
hose was used; to make it applicable, 
however, to steam service (250-lb. 
pressure and 400°F. temperature), it 
was necessary to work over the joints, 
providing retaining rings, and packing 
the joints with buckshot—a method 
that has proved surprisingly satisfac- 
tory. 


After placing the barge in operation 








it was interesting to note that only a 
very slight movement was perceptible, 
even during fairly rough weather. This 
fact has prompted the consideration of 
the relationship of mass, depth of 
water, submergence or draft of barge, 
and length of barge as affecting the 
stability. With this thought in mind, 
it is believed that the entire setup 
lends itself particularly well to much 
deeper water and possibly to tideland 
operations in some instances. 

The most interesting feature of this 
combination of piling, steel-beamed 
derrick and engine platform, and float- 
ing power barge and pipe rack, is the 
cost. The cost elements may be listed 
as follows: 

Cost of driving piling and 

placing steel beams . . $ 352 
Cost of dismantling derrick 

and substructure and tow- 

ing barge to present loca- 

a ae ae ae ee 
Cost of erecting derrick and 

substructures, building 

ramp and floor, and setting 

shale shakers . . . . . 495 


$1,025 

Cost of creosoted piling . 828 
Cost of steel beams (fabri- 
cated) complete with gal- 


vanized bolts 1,350 


$3,203 

Considering that the steel will be 
used over and over again, its cost 
would be prorated at $350 per well so 
that the above figure would be re- 
duced by $1000. The actual cost is, 
therefore, $2203 for the derrick and 
engine structure, including the ex- 


pense of both dismantling and erect- 
ing the derrick and substructure. It 








The four piles at each corner of the 
derrick are loaded equally 





should be pointed out that all this cost 
is not necessarily charged entirely 
against drilling, as only pilings are 
driven that will have continued use, 
in the event the well is a producer, 
during the producing life. 


Cost of Barge 


Cost of barge proper 

Cost of mounting all equip- 
ment, building pipe rack, 
derrick mast, cleaning, 
painting, and dry-docking, 
etc., except piping 5,200 

Additional labor, piping, etc. 800 


$6,500 


Total cost of barge less drill- 
ing equipment and tanks $12,500 
In this particular operation, two 
similar derricks and substructures are 
available and a duplicate set of steel 
beams is being obtained. With this 
a location ready with derrick erected 
is provided in advance so that on com- 
pletion of one well it is only necessary 
to move engine, drawworks, rotary 
table, and shale shakers, which would 
not require more than one day before 
drilling is started on the next location. 





View of substructure supporting 
drilling engine 
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Latest Methods and Equipment Used in 
Pipe-Line Reconditioning Work 


Stove-piping a section of line between 
Richards and Conroe stations 


P 615.63 








FRANK H. LOVE 
Managing Editor 


Screwed line laid in 1912 between Corsicana and 
Beaumont, Texas, cleaned, spot welded, and coated— 
Collars eliminated and joints welded to reduce leakage 


ONTINUING the policy of main- 

taining its system at maximum 
operating efficiency, the Magnolia Pipe 
Line Company has just completed the 
reconditioning of another section of its 
8-in. Corsicana-Beaumont line, laid in 
1912. During the last several years the 
company has made systematic repairs to 
its lines whenever needed. This latest 
project involves the taking-up, clean- 
ing, repairing, coating, wrapping, and 
re-laying of one of four parallel lines. 
The sections being repaired are between 
Brown station, Leon County, and Iola 
station, Madison County, and between 
Richards station, Grimes County, and 
Conroe station, Montgomery County. 
Three of the lines are 8-in. and one is a 
10-in. One feature of the work was the 
removal of all screwed collars and the 
electric welding of all joints to elimi- 
nate collar leaks. 

The work was performed by two 
contractors. The section between 
Brown and Iola stations was recondi- 
tioned by the O. C. Whitaker Com- 
pany and that between Richards and 
Conroe stations by Mitchell -Stewart 
Corporation. The former section was 





Coating and wrapping pipe 
in one operation 
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reconditioned partly in a central yard, 
the latter entirely on the line. 

The working procedure between the 
Richards and Conroe stations consisted 
first of stripping the pipe. This was 
done with a ditching machine equipped 


with a stripping shoe that plowed be- 
side the pipe as it was uncovered leav- 
ing it in condition to be easily lifted 
from the ditch by tractors and winches 
and placed on skids. 

In cleaning the pipe four cleaning 
























































Cleaning pipe in a 
central yard 
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cleaning machine, equipped half with 
knives and half with brushes, was run. 
After this second cleaning the screwed 
collars were cut and the pipe ends bev- 
eled with an acetylene torch in a single 
operation. Magnolia inspectors then 
graded the pipe, the first class stock 
being left on the right-of-way to be 
relaid and the second class pipe trucked 
to a yard and stacked for possible use 
later on gravity lines where high pres- 
sures are not essential. The second class 
pipe thus removed from the line was 
replaced by new. 

The stove-pipe method of welding 
was employed and for this purpose two 
electric-welding machines were used 
for tacking and seven for making the 
bell-hole welds. Three beads were run. 
An additional welding machine was 
used later for spot welding. 

Before proceeding with cleaning op- 
erations the pipe was again washed with 
kerosine and gasoline in the same man- 
ner as that described, after which the 
third cleaning machine was run. This 
machine was.equipped half with knives 
and half with brushes, the same as the 
second machine. 

At this stage of the work the surface 
of the pipé was clean but corrosion still 
clung to some of the deeper pits. To 
remove this the pipe was mechanically 
““pecked” by eight to ten air hammers 
before being spot welded. All pits 
measuring as much as 150 mils were 
spot welded. These welds were ground 
level with the pipe by emery wheels 
operated from an air compressor, to 
prevent puncturing of coating and 


wrapper. 














Burning corrosion from pits with 
an acetylene torch 

























machines were passed over it. The head 
of the first machine was equipped en- 
tirely with knives to remove the old 
coating, dirt, and the worst part of the 
corrosion. The next step was to wash 
the pipe with kerosine and gasoline, 
brushed on by hand. The workman ap- 
plying the kerosine was followed at a 
distance of about 1000 ft. by the one 
applying the gasoline, giving sufficient 
time for the first to dry before being 
followed by the second application. 
Rust and scale remaining on the pipe 
thus were loosened before the second 





In re-laying the pipe all joints 
were electric welded 
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Air hammers were used for "pecking" 
to remove corrosion from 
shallow pits 
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The fourth and final cleaning ma- 
chine was run after this operation, the 
head of which was equipped entirely 
with brushes. Before being approved by 
the inspectors for priming, however, 
four to eight workmen employing 
“hand pecking” tools removed rust 
from the shallower pits. 

Priming was by hand, being “ragged 
on.” Application of the hot coating and 
asbestos felt and kraft paper wrappers 
was with the popular type machine that 
performs all three functions in one op- 
eration. The unit is self-propelled, be- 
ing driven by a gasoline engine. The 
machine, as it rides the pipe, is main- 
tained upright by means of a balance 
pole handled by one workman. The 
engine that powers the machine also 
drives the wrapping arms and operates 
the pump that circulates coating ma- 
terial from the drip pan back into the 
hopper from which it flows over the 
pipe. The hopper at the top of the unit 
receives the hot coating and a valve at 
its base is the medium for regulating 
the flow. Overflow coating is caught in 
a drip pan beneath the equipment and 
is pumped back into the hopper. Wrap- 
ping immediately followed the coating 
application, skids were removed, and 
the pipe lowered-in. A skid was left 
every 300 ft., the ditch being filled 
between the loops by an angle dozer. 
The skids were pulled and the loops 
backfilled before the sun hit them the 
next day, this work being performed 
between 3 and 4 o’clock in the morn- 
ing when the pipe was fully contract- 
ed. The final act was for the “‘dress- 
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Traveling-type cleaning machines 
putting the finishing touches on 
the pipe before it was coated 
and wrapped 








up” gang to clean the right-of-way 
and be certain all fences were left in 
the proper condition. 

The line was relaid in new ditch, 
close to the old one but not nearer than 
6 ft. to any of the paralleling lines. 

The pipe taken up between the Brown 
and Iola stations was hauled to a yard 
centrally situated between the two 
points and there cleaned. This part of 
the line was uncovered by hand, 50 


(Continued on Page 86) 








Uncovering the line with a 
ditching machine 









JOIN THE CROWDS that want to see the latest and best in 
heavy-duty gas engines and gas-engine-compressor units. It's 
worth a trip to the Show just to see the powerful and popular 
“V-Angle” compressor unit! 


—_ “> 


MOST TALKED OF compressor unit in \ ha Z t / 
the country today is the Type G-MV. At ~ 

the Show, see how this compact “eight” 

packs 800 hp into small space. 
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THE COOPER-BESSEMER CORPORATION 
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STARTING UNIT rated 6 hp. 
Furnishes 250 pounds’ air pres- 
sure. Gas or gasoline fueled. 


ANOTHER GREAT space-saver is the Type TYPE G-SC pumping engine... 
G-MS vertical compressor unit... 40 to 50 “built to outlast the field” ... Rated 
hp... and another compressor cylinder 25 to 40 hp. 


con be added for two-stage operation. 


a. < 
WE HOPE-YOU can come to the Show ... but if you miss Ka, a oo 
it, check up on these “all-star” performers through our % »¥ "| 
nearest representative. »*. Y 








Oia: BRAND NEW, with all the 
field-proved features of 
its predecessors, plus many 
outstanding improvements, 
is the Type JS gas engine. 
See the “six,” rated 335 
to 520 hp. 
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workmen stripping 2 to 3 miles per day. 
Collars were split with acetylene torches 
and the pipe was then lifted from the 
ditch by side-boom tractors, wedges 
first being placed between the exposed 
pipe ends to prevent damage. 

At the central yard two cleaning 
machines were set-up approximately 30 
ft. apart. The first machine, equipped 
entirely with knives, removed the old 
coating. The second was equipped partly 
with knives and partly with brushes. 
As the pipe progressed through the ma- 
chines the ends were steadied by work- 
men equipped with bars having a 
hooked end to prevent the pipe from 
turning. Each joint of pipe was joined 
to the succeeding joint by a 7%-in. 
plug that fit inside the 8-in. pipe. This 
resulted in a faster movement through 
the machines and provided a solid joint 
that obviated possible damage to the 
machine head. Another particular of 
this work was to maintain a continuous 
flow of water over the pipe to keep the 
coating cold and thus more easily re- 
movable. The water used for this pur- 
pose was trucked to the yard and 
emptied into a large tank from where 
it gravitated through a rubber hose to 
the first cleaning machine. 

As the pipe left the second cleaning 
machine it was rolled onto two racks 
and beveled, the collars having been 
knocked off upon arrival at the yard 





Pipe-cutting machines that hold blow- 
pipe at a fixed angle were used 

to bevel the ends of the pipe 

on both sides ms the 

salvaged collar 


and before entering the first cleaning 
machine. After the pipe was beveled it 
was graded into classes A, B, C, and 
junk. The A pipe consisted of stock 
good enough to relay in the line with- 
out spot welding. The grades B and C 
pipe required varying degrees of spot 
welding and were placed on what were 
termed “pit racks”. Here rust was 
burned from the pits with acetylene 
torches before being spot welded. 
Grinding-down of welds, mechanical 
pecking, buffing, and the application of 
kerosine preceded the return of the pipe 
to the right-of-way. 


Tacking a joint held in place by 
a clamping device 





At the yard a manifold was installed 
to which was connected two air com- 
pressors. Operated from this manifold 
were 12 air hammers and two buffers. 
The purpose of this installation was 
principally that of convenience, elim- 
inating as it did the need for long and 
unwieldly lengths of hose that other- 
wise would be required to connect the 
various equipment with the compres- 
sors. Also installed were two 135-lb. 
generators to provide acetylene for the 
bevelers. 

Upon being strung the pipe was 
welded into the line by the firing-line 
method, the next steps then being the 
running of two cleaning machines over 
the line while it was still on skids above 
the ditch. One machine was equipped 
with one set of knives, the rest of the 
head being brushes; the other machine 
was equipped entirely with brushes. 
From the first of these machines gaso- 
line flowed from the fuel tank onto the 
pipe ahead of the cleaning head to aid 
in the removal of the kerosine applied 
at the central yard as well as any re- 
maining coating material. The pipe on 
this section of the line was coated and 
wrapped in the same manner as de- 
scribed for the section from Richards 
to Conroe stations. 


The condition of the pipe when re- 
moved from the ground and the thor- 
ough manner in which it has been re- 
conditioned lead Magnolia officials to 
believe that it may give as many as 30 
more years of efficient service. 
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USE ‘STARCOR’ 


USE ‘INCOR’ 


“FOR GREATER LENGTH AND 
EASE OF PUMPABILITY” 





| ae the follow-through that counts—whether 
you’re taking a cut at curve-ball pitching, 
swinging your driver from the inside out on the 
tee—or cementing a casing in a hole with tem- 
peratures near the “bilin’ p’int.” That’s why 
these days Oil Men say, “Make Mine ‘Starcor.’ ”’ 
Because ‘Starcor’ sure has got the follow-through 
Oil Men need—the greater length and ease of 
pumpability at high temperatures that spells 
success, even when the going’s toughest. 

Use ‘Starcor’* for deep, hot holes and extra 
sulphate resistance. Use ‘Incor’* for wells of 
moderate depth—earlier drill-out, wells on pro- 
duction quicker. *Reg. U. S. Pat. Off. 


LONE STAR 


CEMENT CORPORATION 


DALLAS: Santa Fe Building - + + + HOUSTON: Shell Building 
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The Technology of Refining Processes 


EXCLU SEV 





LKYLATION of paraffinic hydro- 
carbons by olefins, although first 
reported in the technical literature in 
1925 (Ipatieff et al, Bull. Soc. Chim. 
37, p. 157, 1925) has developed so rap- 
idly in the refining industry that now, 
second to polymerization, it is the most 
important new reaction that can be ap- 
plied commercially. Some years ago the 
process of making technical isooctane 
by polymerization and then hydrogen- 
ation of the polymer in the presence 
of sulphuric acid catalyst was devel- 
oped, and ten or more units were built 
in this country and abroad to operate 
the process, particularly for making 
aviation fuels of high octane number. 
With the development of the alkyla- 
tion process it is understood that sev- 
eral, if not all, these units will be con- 
verted to the new method, as it is con- 
siderably cheaper than the two-step 
polymerization-hydrogenation process. 
Alkylation is the process of adding 
olefins to paraffins, or preferably to iso- 
parafins, which in one step forms a 
new, larger and saturated molecule 
chiefly of the isoparaffinic type, high 
in octane number and with a satisfac- 
tory vapor pressure, both properties 
depending on the structure of the re- 
acting hydrocarbons and on the con- 
ditions employed in the process. The 
mechanism is apparently the breaking 
of the double bond of the olefin, the 
transfer of a hydrogen from the par- 
affin to one of the valences so freed in 
the olefin, and a combination of the 
two molecules by the one free valence 
remaining in each, as follows: 


H H H H 


Article 4 
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The Lubri-Zol Corporation, Cleveland, Ohio 
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principally with lubricants and lubri- 
cant-treating methods—Previous 
experience since 1922, when he 
graduated from the University of 
Texas, was with the Gulf Refining 
Company, the U. S. Bureau of Mines, 
and the National Petroleum News. 




















ture of the resulting molecule. The 
different isooctanes have somewhat dif- 
ferent knock ratings, but all are much 
higher in anti-knock properties than 
the straight paraffin, moctane. Control 
of conditions of alkylation will pro- 
duce differences in the major reaction. 

As will be shown later the operating 
conditions required for the alkylation 


ot Ss 7 
H—C—C—C=C—H (i-butene) H—C—H 
| H | / H H | H H H 
1 | |} | | J 
+ | (plus heat and catalytic action) #—>» H—C—C—C—C—C— c —H 
2-8 | 
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‘me ink ta Walk vee ite ie 
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Hm HH GH 


(3, 4-dimethylhexane) 


Nore: If isobutane is used instead of mbutane, the reaction yields trimethyl pentanes. 


A number of different isooctanes 
may be formed by this reaction, the 
positions of the double bond and of 
the two carbons that are united to 
form the long chain deciding the struc- 
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of isoparaffins by olefins with sulphuric 
acid are mild and the principal expense 
in the preparation of isooctanes, etc., 
by this method is the cost of concen- 
trating the reacting components be- 


ALKYLATION, HYDROGENATION, and RELATED PROCESSES 





fore bringing them into reaction. 

Before outlining details of alkyla- 
tion processes, it is enlightening to con- 
sider the possibilities of charge stocks 
for these purposes, and the value and 
usefulness of the products. Gard et al, 
(Proc. Calif. Nat. Gaso. Assn., Nov. 
17, 1939) state that 1,800,000 bbl. 
of alkylation products can be made 
annually from the hydrocarbons avail- 
able in California alone, which would 
have an unleaded octane number of 
about 91 A.S.T.M. (about 95 Army 
Method), or 100 Army octane num- 
ber with 1.5 cc. of lead. Combined 
with selected straight-run naphthas 
and using 3 cc. of lead this would 
produce about 3,000,000 bbl. per year 
of 100 octane number aviation fuels. 
As the amount that could be manu- 
factured from all the available gases 
in the U. S. is probably three times 
this quantity, it is obvious that our 
potential production is greatly in ex- 
cess of present demands. Gard esti- 
mates that 400,000 bbl. per year is the 
present “local” demand for these super- 
fuels, that is, those having higher than 
86 octane number ratings. These fuels 
are selling at 15-16 cents per gal. with 
a relatively narrow margin of profit 
for the refiner at that price, so that 
in the writer’s opinion production of 
high-octane-number blending naph- 
thas for the improvement of motor 
fuel is impracticable. The cost of an 
alkylation unit is estimated at $2500 
per bbl. of product per day, or about 
eight times the cost of a cracking unit 
for the same capacity. Other indica- 
tions, however, such as the recent 
strong increase in octane numbers of 
regular and premium grade motor 
fuels, point to the likelihood that some 
of the excess alkylation and polymeri- 
zation capacity may be utilized to 
maintain a higher octane level in 
housebrand gasolines. The trend of en- 
gine compression ratios upward sup- 
ports this idea. 

The potential advantages of ex- 
tremely high-octane-number aviation 
fuels is enormous, Heron says (National 
Petroleum News, Nov. 17, 1937, p. 
R-307). Although commercial airlines 
are not using 100-octane-number fuels 
as a regular practice, it is likely that 











THE PETROLEUM ENGINEER, APR., 1940 





in the near future they will be sup- 
plied with engines demanding this type 
of fuel. Demand for maximum take- 
off power is the factor that will bring 
this about, he says. Fuels of 100 octane 
number give 17 to 30 percent more 
take-off power than those of 92 octane 
number. Isooctane plus 3 cc. of lead 
gives 55 percent more power than iso- 
octane alone, the Army has found. 
Fuels of more than 100 octane number 
show as much as 60 percent power in- 
crease over isooctane in engines de- 
signed to use these superfuels, or 250 
percent as much power as is obtained 
with 70-octane-number fuel. 

Difference in fuel consumption, op- 
erating on 92- and 100-octane-number 
fuels, is about 19 percent less for the 
higher rated fuel, Klein of the Army 
Air Corps reports (Trans. Soc. Auto. 
Engrs., 39, 2-1936). Specific fuel con- 
sumption—consumption per b. hp-hr. 
—for 87 octane number has been re- 
duced to as low as 0.44 lb.; with 100- 
octane-number fuel in suitable engines 
this can be reduced to about 0.38 Ib., 
Heron points out. One of the dis- 
advantages of the lower quality fuel 
is that, with the heavier planes of to- 
day, longer and longer runways are 
necessary to take-off safely. With the 
higher output engine-fuel combination 
using 100-octane-number fuel the size 
of airports can be kept smaller; the 
initial investment in airports, which 
must be near large cities where ground 
space is expensive, is already excessive, 
and its proportion of the cost of oper- 
ating airlines is large. 

Airlines can earn as much as 11.4 
cents per octane number per gal. by 
using 100-octane-number fuels as com- 
pared to 87-octane-number fuel, it is 
estimated by Bass (Aircraft Eng. of 
G. Britain, Jan., 1937). This is equiva- 
lent to $1.48 per gal. more value in 
the better fuel, based on payload rev- 
enues. From these and other data it is 
obvious that the operating and rev- 


enue value of better fuels, rated in 
terms of earning power, is high, and 
that trends toward the use of better 
fuels is inevitable, when and as engines 
designed to obtain the best from them 
are employed by the airlines. The ad- 
vantage of such fuels to the military 
services are obvious. 


Alkylation With Sulphuric Acid 

Alkylation by the sulphuric acid 
process usually employs iso-butane as 
the paraffin, chiefly for the reason that 
this hydrocarbon has a high volatility, 
and finds less use in motor fuel than 
normal butane. The isobutane is in- 
troduced into the acid, in concentra- 
tions of from 2! to 5 times the con- 
centration of the olefin used, in a re- 
actor into which the olefin is pumped. 
Acid concentration is maintained at 
96-100 percent acid, is withdrawn 
when its strength falls appreciably 
below that value, and make-up 
acid is added to maintain it at the 
optimum concentration for the best 
yields. Contact times between the ole- 
fin and the isoparaffin-acid mixture 
vary from 5 to 20 minutes or more. 
Temperatures of the reacting mate- 
rials may be varied widely, but for 
butanes and butenes the range is us- 
ually from 32° to 50°F. for good 
yields and long acid life. The reaction 
products are removed from the re- 
actor, acid is separated and returned to 
the reaction zone, the combined prod- 
ucts are scrubbed with caustic, debu- 
tanized, and the isobutane is recycled 
to the reactors. Operations are so man- 
aged that little if any olefin comes 
through the system unreacted. 

Many factors have been found to 
have important effects on the opera- 
tion (Peterkin et al., A.P.I. Proceed- 
ings, Nov. 17, 1939). Acid cannot be 
allowed to go below 88-90 percent 
concentration without seriously affect- 
ing the output. The mol ratio of iso- 
paraffin to olefin must be maintained 
high, otherwise the olefin combines to 


form alkyl sulphates with the acid, 
and yields are reduced excessively. The 
ratio of isopentanes to olefin require a 
higher ratio than that for C, stocks, 
or higher than 5:1, because of the 
lower reactivity of the heavier pen- 
tanes. Gard et al., (Proc. Calif. Gaso. 
Assn., Nov. 17, 1939) show that 
when treating a mixture of paraffins 
containing isobutane, the yields in- 
crease rapidly as the isobutane per- 
centage increases to 35 percent. He also 
states that for butenes the best reac- 
tion temperature is 30°F. For propene, 
80°F. reaction temperature is needed 
to give the best results. When a 1:1 
ratio of the two is used, the required 
temperature is about 55°F. Other ra- 
tios, in mixed-olefin feed stocks will re- 
quire a temperature between these 
limits, depending on the proportions of 
each product present. 

Below about 80°F. propene dissolves 
in the acid to form the alkyl sul- 
phate, thus reducing the effective acid 
strength. At 80°F., reaction with the 
isoparafin is rapid, but acid life is 
shortened because of side reactions that 
increase with temperature. The ratio 
of acid to hydrocarbon in the reactor 
is usually 1:1, but may be as high as 
2:1, depending on the nature of the 
charge gases. Olefins should be present 
in the total hydrocarbon feed to the 
extent of 8-14 percent. If a large 
quantity of normal paraffin is present, 
which is said not to enter the reaction 
appreciably, the isoparaffin-olefin ratio 
may be increased above 5:1 for the 
best results. The reacting mixture must 
be agitated effectively; for this pur- 
pose, a method of recycling by a pump 
through a system of baffles is used. 

When alkylating with mixed hydro- 
carbons, the major portion of the re- 
action products are formed by direct 
combination of the typical hydrocar- 
bons involved. That is, when propene 
and isobutane react, most of the prod- 


(Continued on Page 94) 





Fig. 1. Flow diagram of three-stage alkylation unit using H,SO, as catalyst 
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CHICAGO BRIDGE & IRON COMPANY 


Fabricating Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PA. 





MODCHN 


OIL STORAGE 
PROBLEMS... 


HERE is never any question about being headed 

in the right direction when you take steps to re- 
duce the loss of vapor from oil you are handling in 
tanks. In crude, excessive evaporation means a lower 
yield of premium grade products. In refineries, it 
causes a direct reduction of plant efficiency. In 
finished motor fuels, it leads to unsatisfactory per- 
formance and consequent loss of good will. 


The modern solution to the problem of evapora- 
tion losses is simple, direct and of proven effective- 
ness. For any given oil storage requirement, you 
can get specially developed tanks or roofs which 
greatly reduce or completely eliminate evaporation 
—that common source of product loss or deteriora- 
tion. How to select the best suited units—how to use 
them—and how much they can save, are engineering 
problems worthy of your most careful attention. 
The various types of tanks and evaporation sav- 
ing equipment include the following: 

THE WIGGINS PONTOON ROOF is used the world over as 


standard equipment for working tanks handling products 
that do not boil at ordinary atmospheric pressures. 


THE WIGGINS BREATHER ROOF is seldom matched for 
the high returns it pays on standing storage tanks 60 feet 
or more in diameter that are kept full or nearly full most 
of the time. 


THE WIGGINS BALLOON ROOF makes the breather roof 
principle both practical and profitable for smaller stand- 
ing storage tanks and for tanks that are not always kept 


filled. 
THE WIGGINS BALLOON is a larger unit designed to act 


as a central gas holder in vapor-saving systems serving 
groups of tanks through inter-connected gas-tight piping. 


THE HORTONSPHERE is a modern pressure storage con- 
tainer available in capacities of 1,000 to 12,500 bbls. or 
more, for pressures of from 25 to 250 lbs. per sq. in. 


THE HORTONSPHEROID is widely used in capacities up to 
30,000-bbls. as a pressure storage unit for pressures up to 
25 Ibs. ~ sq. in. Also in larger sizes for handling high test 
motor fuels at pressures from 214 to 5 pounds per sq. in. 


We will be glad to give you com- ee 
plete information about any or all of erenccuad” 


these products. Please address our TULSA. 
nearest office. 


MAY.18-25 


SALES OFFICES: 


- 1471 Liberty Bank Bldg. Cleveland . . 2251 Rockefeller Bldg. 

2919 Main Street Philadelphia . 1635-1700 Walnut St. 

1634 Hunt Bldg. New York . 3373-165 Broadway Bldg. 

- « + 1570 N. 50th Street Boston . 1535 Consolidated Gas Bldg. 

° - 2481 McCormick Bldg. San Francisco . . 1064 Rialto Bldg. 

Detroit . . . . 1538 Lafayette Bldg. Los Angeles . . 1446 Wm. Fox Bldg. 


LICENSEES: Horton Steel Works, Limited, Fort Erie, Ontario, Canada; The Mother- 

well Bridge & Engineering Co., Ltd., Motherwell, Scotland; The Whessoe Foundry 

& Engineering Co., Ltd., London, England; Worms & Cie, Paris, France; Compagnia 
Tecnica Industrie Petroli, S.A.I. Rome, Italy. 
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uct is composed of isoheptanes; when 
butene and isobutane react, isooctanes 
are formed chiefly, and so on. 


Properties of H,SO,-Alkylated 
Products 


One outstanding advantage of alky- 
lated fuels as compared to isooctanes, 
etc., from polymerization-hydrogena- 
tion reactions is that the vapor pressures 
of the alkylated products are generally 
higher than that of isooctane, and 
therefore are more nearly finished avia- 
tion fuels. From 85 to 90 percent of 
the reaction products boil below 300°F. 
If pentanes and butanes are added, or 
included in the reaction charge and re- 
moved with the fuel during stabiliza- 
tion, any necessary vapor pressure or 
volatility characteristics may be ob- 
tained without the addition of other 
blending materials. Alkylation fuels 
from almost any source are practically 
sulphur-free, and the lead susceptibility 
is considered higher than that of typi- 
cal refinery gasolines. These facts, com- 
bined with the fact that blending val- 
ues are higher than from any other 
source, make the alkylated product the 
best in its field, in the opinion of ex- 
perienced engineers. 

Alkylation of various stocks shows 
interesting data. With isoparaffin-olefin 
ratios of from 5:1 to 8:1, a C, fraction 
from cracked gases yielded 138 percent 
of the olefin used; a C, fraction gives 
158-180 percent yields based on the 
olefin used, and a 70°-210°F. cracked 
gasoline fraction used to alkylate iso- 
butane gave a 113 percent yield based 
on the olefin present in the fraction. 
The A.S.T.M. octane numbers of these 
products were, respectively, 88, 91.5, 
92.5, and 79. Vapor pressure ranged 
from 3.5 to 7.5 Ib. Reid. 

Alkylation plants with combined ca- 
pacities of some 12,000 bbl. of alky- 
late per day were operating or under 
construction at the beginning of 1940. 
Assuming a 300-day operating year, 
these plants could produce 3,600,000 
bbl. of alkylated fuel per annum, of 
which doubtless 3,000,000 bbl. would 
be premium aviation grade, producing 
100 octane number fuel with a small 
lead addition. The fuel is almost com- 
pletely saturated, highly isoparaffinic, 
and has practically no gum. A typical 
product shows 85 A.S.T.M. octane 
number, which gives 100 Army octane 
number with 3 cc. of lead, 7-lb. vapor 
pressure, 1 mg. gum, acid heat of only 
2, and 308°F. endpoint. 

Acid “consumption” is one of the 
large items in the manufacture of alky- 
lated aviation fuels. The acid is not 
consumed in the normal sense but is 
diluted with hydrocarbons, and may 
be recovered by water dilution to 50 


94 


percent strength or other desirable 
ratio, to cause separation of the hydro- 
carbons, after which the acid-water 
solution may be reconcentrated and re- 
used. 


Manufacture of Neohexane 


Neohexane is prepared in the Phil- 
lips process by the alkylation of iso- 
butane with ethylene. The process is 
thermal; ethane is dehydrogenated at 
low pressure and high temperature (See 
Article 3, and is absorbed in a part 
of the isobutane charge. This mixture 
is introduced at different points in a 
pipe coil through which more isobu- 
tane is pumped; the whole mixture is 
maintained at 950°F. Pressures of 
3000-5000 lb. per sq. in. are employed 
in the coil, which serves as a reactor, 
and unreacted products are separated 
from the alkylate by fractionation, for 
recycle. The ratio of paraffin to olefin 
is kept high to prevent formation of 
tars; product is yellow in color and 
has a gravity of about 73°F. A.P.I. and 
A.S.T.M. octane number of 82-83. 
Blended with the heptanes and octanes 
produced as side reactions and with 3 
ce. of lead, this neohexane product 
shows 100 Army octane number, a 
fuel containing no isooctane. 


Neohexane is formed by the reaction: 


C Cc 
C—C+C=C>C—C—C—C. The 
Cc C 

olefin combines with the tertiary car- 
bon of the isoparaffin by breaking the 
double bond, the hydrogen from the 
parafiin migrating to satisfy the free 
bond in the ethylene radical. Neohex- 
ane boils at 121.5°F., has a vapor pres- 
sure of 9.5 lb., and an A.S.T.M. oc- 
tane number of 94. When treated with 
3 cc. of lead, its anti-knock rating 
equals that of pure isooctane. Its lead 
susceptibility is much higher than that 
of an isooctane-heptane blend of 94 
octane number, 3 cc. producing the 
same effect that 6.5 cc. does on the 
blend containing normal heptane. 

This high lead susceptibility gives a 
great advantage in the use of neohex- 


ane in preparing fuels of higher than 
100 octane number. By comparison, 6 
cc. of lead are required to raise iso- 
octane to 118.7 octane number (Ober- 
fell and Frey, A.P.I. Proc., Nov. 
1939). The same rating can be ob- 
tained with neohexane and 4.5 cc. of 
lead. A 50-50 blend of the two hydro- 
carbons yields the same rating with 
4.9 cc., showing that the lead suscep- 
tibility of the hexane is retained in 
blends, and can be used to advantage 
both for volatility and anti-knock 
properties in tomorrow’s superfuels. 

Of the five possible hexanes only 
two are high in anti-knock rating, neo- 
hexane and 2,3-dimethylbutane, the 
latter having about 95 A.S.T.M. rat- 
ing. Of the other three, normal hexane 
rates at 34, 2-methylpentane at 73, 
and 3-methylpentane at 74.5. 

The manufacture of neohexane on 
a large scale is dependent on a plenti- 
ful supply of isobutane. Ethane in 
practically unlimited quantities is avail- 
able wherever natural gas is found; 
considerable quantities of ethylene are 
found in refinery cracked gases, and 
in a large refinery the quantity may 
easily be large enough to warrant in- 
stallation of a unit, particularly if the 
advances in aviatio nengines and 100- 
octane-number fuel requirements in the 
next few years are as large as may 
reasonably be expected. With large 
production of isooctane both by poly- 
merization-hydrogenation and by alky- 
lation of isobutane, and with neohexane 
and/or 2,3-dimethylbutane, its isomer, 
to supply high octane number, high 
volatility, and high lead susceptibility, 
future supplies of 100-120 octane 
number fuels are entirely assured. 


Hydrogenation 


Hydrogenation as it was developed 
by the Standard-I. G. interests in this 
country, although being a successful 
process technically speaking, as an- 
nounced several years ago has not been 
generally adopted chiefly because of its 
high installation and operating costs. 
It involved addition of hydrogen to 
heavier petroleum stocks, under ex- 
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Fig. 2. Thermal dehydrogenation of ethane and thermal alkylation of 
isobutane with ethylene 
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Divided fluid cylinder construction with no 
inner baffles or metal sections to be cut 
through by fluid action. 


Balanced piston type steam valves that 
operate in removable sleeves. 


Fluid passages, increased in size and 
streamlined for smooth flow, result in an 
extremely smooth running pump. 


Roller bearing steam valve motion and 
large telescopic arms provide noticeable 
maintenance economies and exceptionally 
smooth cushioned action. 
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tremely high pressures and tempera- 
tures in the presence of a catalyst, and 
showed ultimate yields of more than 
100 percent, but at present is used 
chiefly to produce special naphthas and 
other products of high market value 
and limited demand. 


Hydrogenation by catalytic means 
has made it possible to use the poly- 
merization process, already described in 
an earlier article, for the production 
of saturated isooctane and other iso- 
paraffins suitable for aviation fuels 
from light refinery and natural gases. 
Butenes from refinery cracked gases, 
or formed by cracking or catalytically 
dehydrogenating natural gas butanes 
are polymerized as described in a pre- 
vious article. In the latter process, the 
charge stock is concentrated to obtain 
a maximum yield of butenes with only 
small amounts of other olefins. The iso- 
octene so formed is hydrogenated to 
saturation by either thermal or cata- 
lytic methods, the latter being the 
commercially adopted process. 


Shell Development Company hydro- 
genates fsooctene or other olefins by 
the use of a catalyst composed of re- 
duced nickel carried on a porcelain 
base. The olefin charge is introduced 
into the reactors at temperatures as 
high as 390°F. and pressures of 60 |b. 
gauge or lower. The reaction is exo- 
thermic. Higher pressures have been 
found to be deleterious to the catalyst, 
because they compress the reaction 
mixture and produce overheating of 
the catalyst with damage to both cata- 
lyst activity and isoparaffin yields. 
Polymerized isobutene and mbutenes 
are used generally in this process, pro- 
ducing a mixture of octanes with oc- 
tane numbers only slightly below that 
of pure 2,2,4-trimethylpentane, which 
is the isomer usually referred to as iso- 
octane, the octane number of which is, 
by definition, 100. 


Because the cost of hydrogen, prior 
to the discovery of the catalytic 


method of dehydrogenating paraffins, 
is a large item in the total cost of op- 
eration, two-stage reactors are em- 
ployed, the residual hydrogen from the 
first being led to the second to react 
with the incoming olefin in that stage. 
Although the cost of hydrogen ob- 
tained by catalytic means is reported to 
be lower than by other methods, it is 
still high, and reaction efficiencies of 
90-95 percent for hydrogen are ob- 
tained to make the process economical. 


This nickel catalyst is very suscep- 
tible to sulphur poisoning, and elabo- 
rate precautions are used to remove 
practically every trace of sulphur from 
the reacting gases. Carbon monoxide 
forms nickel carbonyl with the cata- 
lyst, which can be broken down by 
reactivation with air at elevated tem- 
peratures, in place. Sulphur is absorbed 
by the catalyst almost quantitatively 
from the gases, and when its activity 
is reduced below a practicable value 
the catalyst must be removed from 
the reactors for complete regeneration. 

The catalyst retains its affinity for 
sulphur long after its reactivity as a 
hydrogenation promoter is too low for 
practical purposes. When it becomes 
too inactive for hydrogenation, there- 
fore, the spent catalyst is placed in a 
contactor ahead of the reactors, in 
which it removes the sulphur from the 
incoming olefins, thus protecting the 
fresher catalyst in the reactors from 
any but very slow contamination by 
the sulphur. Isooctanes so produced 
contain less than 0.0001 percent sul- 
phur. The polymerized octenes are 
treated prior to this catalytic desul- 
phurizing step to reduce sulphur to 
about 0.002 percent; the spent cat- 
alyst reduces this amount further to 
0.0005 percent, the small remaining 
amount being taken up by the fresh 
catalyst. Because this small amount of 
sulphur deactivates the catalyst very 
slowly, as much as 1000 gal. of olefins 
per lb. of nickel may be hydrogenated. 





Fig. 3. Two-stage catalytic hydrogenation of olefins 
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A 10-15 percent excess of hydrogen 
over the theoretical is employed in this 
process to improve the rate and effi- 
ciency of hydrogenation. In single- 
stage operations the octane-hydrogen 
mixture is passed through the catalyst, 
the exit gases are compressed and cooled 
to recover the hydrogenated reaction 
product, and the recovered gas is re- 
cycled. As much as 80 percent recycle 
gas is used in some plant operations. 
This method increases the hydrogen- 
olefin ratio by nearly 25 percent, sav- 
ing 5 to 10 percent of hydrogen. 

For the improvement of motor and 
aviation fuels of the future no process 
mentioned in these pages is amiss. Each 
has certain advantages in the product 
it makes that render that product suit- 
able for use in various finished fuels. 
The combination of these products may 
be made to produce almost any type of 
fuel desired for commercial or military 
use in more exacting engines than any 
now made. 


Isomerization and Aromatization 


Isomerization is an interesting chem- 
ical reaction, but the reason for its 
mention here is the present commercial 
and technical importance of the re- 
action as a means of preparation of 
high-value fuels, or to prepare inter- 
mediates for other processes that are 
employed to manufacture those fuels. 
Obviously the principle can be applied 
widely in syntheses of all types of 
products and in making intermediates 
available in large commercial quanti- 
ties for the chemical industry. 

Isomerization is, briefly, the chang- 
ing of molecular structure from one 
form to a more desired form, without 
changing the percentage composition 
or the nature of the elements included 
in the product. The reaction can be 
used only on those products that can 
have more than one structure form; 
for example, propane, C,H,, 

es 

soe ta 


H H H 


cannot be arranged in any other form 
or configuration except as cyclopro- 
pane, C,H,; therefore it can have no 
isomer. Butane, 
H H H H 
mr = 
H—C—C—C—C—H, 


Ct ee 
H H H H 


called normal butane or mbutane be- 
cause the carbon atoms are arranged in 
a single straight line or “chain,” can 
exist as an isomer with the same num- 
ber of C and H atoms, as isobutane or 
i-butane, 
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In the normal hydrocarbon no carbon 
is attached to more than two other 
carbon atoms; in isomeric forms one or 
more carbon atoms may have three, or 
even four carbon atoms attached. As a 
general principle the more complex a 
hydrocarbon molecule is, the higher its 
anti-knock rating. This statement for 
practical purposes should be applied 
only to hydrocarbons that boil in the 
normal distillation range of motor and 
aviation fuels. Consequently the effort 
of fuel technologists is to produce the 
more complex molecules. Reforming of 
straight-run gasolines effects this 
change of structure in considerable de- 
gree; reforming probably improves oc- 
tane rating more by the dehydrogena- 
tion of paraffins to form olefins and 
by the recombination of cracked hy- 
drocarbon radicals into more complex 
molecules of the same general boiling 
range than it does by isomerization of 
the normal hydrocarbons. 

Preparation of higher anti-knock 
rating fuels directly by isomerization 
doubtless will be, in the future, one 
of the important applications of the 
reaction. At present, and so far as the 
refining technologist is immediately 
concerned, the production of isoparaf- 
fins from the much more common 
normal paraffins found in natural and 
refinery light distillates and gases is 
the most important application. “Bu- 
tane reacts in the alkylation process, 
described in Article 3 (The Petroleum 
Engineer, March, 1940, page 36) only 
slightly if at all, and not to any de- 
gree that can be considered commer- 
cially practicable under known meth- 
ods. Conversion of mbutane to isobu- 
tane, however, provides the most 
important and most expensive inter- 
mediate for this more and more widely 
applied process. Methods that make the 
supply of available isobutane or iso- 
pentane greater, therefore, are of pri- 
mary importance to the refining, auto- 
motive, and aviation industries. 


Back in 1933, mhexane and mheptane 
were converted to their isomers by 
heating at their boiling points for sev- 
eral hours with 30 percent aluminum 
chloride (Berichte 66, 1892). Later 
Ipatieff and Grosse (Ind. Eng. Chem. 
28, 461, 1936), employed anhydrous 
aluminum chloride with HCl as a 
promoter, to isomerize normal butane, 
hexane, and heptane, obtaining 25-30 
percent isomerization, with various 
percentages of other higher- and 





lower-boiling products. Montgomery, 
McAteer, and Franke (Proc. Am. 
Chem. Soc., April, 1939), found that 
anhydrous aluminum bromide is a 
more effective catalyst for isomeriza- 
tion reactions. They found that iso- 
merization reactions are reversible, 
equilibrium being reached at about 75- 
80 percent isobutane conversion. 


Egloff, Komarewsky, and Hulla 
(Proc. Am. Chem. Soc., April, 1939), 
find that mbutane is changed to iso- 
butane in 66.5 percent yield with 12 
hr. heating at 300°F. and 450-lb. 
pressure in the presence of 16 percent 
aluminum chloride and 1.6 percent 
HCI (French Pat. No. 823,595, Jan. 
22, 1938). These investigators corrob- 
orated the findings of Montgomery 
et al that equilibrium is established at 
about 80 percent isomerization of the 
normal hydrocarbon. The same writers 
converted mpentane to its isomers in 
the presence of aluminum chloride on 
activated carbon, with 1 percent HCl 
dissolved in the pentane, using 450-Ib. 
pressure and 390°F. temperature. Con- 
version was 27 percent per pass; total 
yield of recycling was 80 percent. 


Isomerization of mhexane in 55 per- 
cent yield is accomplished with alu- 
minum chloride and HCl in 3 hr. at 
atmospheric pressure and 160°F. Six 
percent of isobutane is also formed, 
along with 15-20 percent of other 
lower- and higher-boiling hydrocar- 
bons. Isobutane is formed as a side re- 
action of the isomerization of other 
hydrocarbons more often apparently 
than any other individual molecule. 


Normal octane may be converted to 
isooctane in 23 percent yield by heat- 
ing with the same catalysts for 3 hours 
at 1050-Ib. pressure and 410°F., Eg- 
loff and collaborators found. A num- 
ber of catalysts have been found effi- 
cacious as isomerization catalysts, 
among them being molybdenum sul- 
phide, MoS,, zinc chloride, platinum, 
charcoal, and nickel-alumina. 

Aromatization, or cyclization of 
paraffin and olefin materials can be pro- 
duced thermally; for example, heating 
acetylene or methane produces ben- 
zene. Ketones such as acetone may be 
converted to benzene or its homologues, 
toluene, xylene, etc., by the action of 
sulphuric acid. Taylor and Turkevich 
(Proc. Am. Chem. Soc., April, 1939) 
found that heptane may be converted 
quantitatively to toluene, C,H.CH., 
by heating at 875°F. with chromic 
oxide gel made by the slow precipita- 
tion to oxide from chromic nitrate so- 
lutions with ammonia. Other catalysts 
are thoria on pumice, on alumina gel, 
or activated alumina. The chromic 
oxide catalyst is poisoned by water or 
water-forming gases such as oxygen or 











olefins that may decompose during re- 
action. The catalyst may be regener- 
ated by heating with oxygen or air at 
the temperature employed in the aro- 
matization reaction. 


The mechanism of the isomerization 
reaction has been variously interpreted. 
Egloff et al suggest that in isomerizing 
npentane the molecule, 

mn mame 
Coe ot dS 
ee | 
| | | J] 
H H H H H 
may break into an olefin and a paraffin, 

H H H H 

i | 
HC — C—C—H, and HC —CH, 

| | = 

H H H H 
which combine by the ethane joining 
the middle carbon of the propene to 
form isopentane: 

H H H H 

[ - of) 
HC — C — C — CH 

| 


H | H H 
HCH 
H 
Other mechanisms suggested include 
the formation of a 


H 
“nascent” methyl group, HC —, by 
| 


H 
breaking off a terminal carbon and its 
attached hydrogen atoms from the 
chain, and a recombination with the 
chain by reaction between the methyl 
group and a secondary or “inside” car- 
bon atom to form the isomer. 

Aromatization of a normal paraffin 
indicates dehydrogenation of the car- 
bons until only one hydrogen remains 
attached to each carbon, the chain is 
closed, and there is formed the peculiar 
unsaturated cyclic molecule, which is 
termed the “benzene ring.” Thus, in 
the formation of toluene from mhep- 
tane the reaction is possibly as follows: 

=» BHR aa FS 
HC —C —C—C—C—C — CH 
H H HH HA sSGR 


(nHeptane) 
H H 
CcC—C H 
r . 
HC C — CH + 4H.,. 
\ 2 | 
C—C H 
H H 
(Toluene) 


Epiror’s Note: The fifth article in 
this series takes up catalysis in the re- 
fining industry. 
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Analysis of Delayed Drilling Program in 





T IS assumed that most individuals 

interested in the oil industry are 
conversant with or have a knowledge 
of secondary recovery methods by 
water-flooding as practiced in the Brad- 
ford, Pennsylvania, and Allegany, 
New York, oil fields. Much has been 
written on this subject so that the engi- 
neering principles involved are gener- 
ally understood. 

In simple terms, the five-spot system 
of water-flooding, which is the most 
extensively utilized method, consists of 
drilling water intake wells at positions 
corresponding to the corners of a square 
with an oil well in the center. This 
arrangement may be continued to the 
boundary of the property so that on the 
average, a given input well pushes oil 
to four producing wells and a given 
producing well drains the oil from four 
input wells. Water under applied pres- 
sure is forced into the oil sand through 
the water intake wells and fluid is 
pumped from the oil wells. 

Common practice, particularly in the 
early days of water-flooding, was to 
drill the oil wells first and follow up 
at a later date with the water wells. 
With this system the initial production 
is small, but it gradually increases un- 
til the effect of the water is maximum 
and the peak in oil production is 
reached. This is illustrated by the typ- 
ical “no delay” production curves 
shown in Fig. 1. 

The usual length of time required 
for the oil wells to reach their peak 
production after water has been turned 
into the wells varies from 6 to 18 
months. The time required for the in- 
jected water to penetrate the effective 
distance before movement of the oil is 
apparent in the oil well is dependent 
entirely upon conditions, several of 
which may be controlled by the op- 
erator. 
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Three of these controllable condi- 
tions are: 

(1) Well spacing 

(2) Applied pressure 

(3) Shooting 
Other factors may present difficulties 


Water -Flooding Project 


Data covering an 8-year operating period on a Bradford, 
Pennsylvania, oil lease studied to determine the relative 
merits of various plans of exploitation 


Olean Petroleum Company, Eastern Division, 


unless properly provided for and are 
due to the physical properties of the 
sand body itself. They are: 

(1) Permeability 

(2) Heterogeneity in permeability 

of the strata comprising the 
producing horizon 

(3) Degree of saturation 

(4) Porosity. 

The producing sands of the Bradford 
and adjoining pools are believed to be 
uniform. Since the introduction of de- 
tailed core analysis, however, it has 
been found in certain areas throughout 
the field that there is a great variance 
in permeability and other physical 
characteristics of the sand. Operating 
under the method previously described, 
a great amount of bypassing occurred. 
Such a condition shortens the economic 
life of a flood because the strata of high 
permeability, which have been watered- 
out first, continue to take a major por- 
tion of the injected water without pro- 
ducing any oil. Not only is it costly to 
treat and inject the water, but it must 
also be lifted with the oil. Even though 
the water is penetrating the sections of 
lower permeability, the water-oil ratios 
may be unfavorable for continued eco- 
nomic operation. 

In an effort to overcome this condi- 
tion and in order to attain a more uni- 
form flooding front, delayed drilling 
was first attempted. It was contended 
that if the intake wells were drilled 
first and water under a constant pres- 
sure forced into the sand, the water 
would penetrate the looser streaks first 
and then having no outlet, the tighter 
portions of the sand would take the 
water and become penetrated in a like 
manner. After an interval of time, usu- 
ally 6 to 18 months, the oil well in the 
center would be drilled and peak pro- 
duction encountered at once. (See pro- 
duction curves for typical delayed well 
in Fig. 1.) 
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Fig. |. Typical No Delay and Delayed production curves 





A permeability profile of an oil sand 
suitable for delayed drilling is shown in 
Fig. 2, together with the three stages 
of the flood’s progress through the sand. 

This method was tried in areas where 
bypassing had caused serious trouble, 
and found to be a success. Oil recov- 
eries increased in numerous instances. 
Torrey’ reported one specific case in 
which the oil recovery had been in- 
creased from 1300 bbl. per acre to 
slightly more than 4000 bbl. per acre 
by delayed flooding. Torrey also stated 
that there was little doubt that the de- 
layed drilling of oil wells would in- 
crease the effectiveness of water-flood- 
ing operations, provided the water is 
introduced into the sand at a balanced 
rate through each intake well and 
thereby preventing a concentration of 


“The Water-Flooding of Oil Sands,’’ by P. D. 
Le ty Illinois Geological Survey Circular No. 
2 - . 


the oil off-center in the five-spot 
square. 

On a small lease or property, it 
would be possible to operate delayed 
drilling in the recommended manner, 
but it is not possible to maintain an 
absolutely balanced flood on a large 
property that is constantly undergoing 
development. Only a portion of the 
property can be developed at a time 
and the water from the edge wells is 
certain to get beyond control. 

Forced drilling shutdowns due to 
curtailment caused by the low price of 
crude oil, or other reasons, will seri- 
ously interfere with a delayed drilling 
program. The equilibrium of the intake 
wells cannot be maintained and the 
advancing flood becomes unbalanced to 
varying degrees. With these points es- 
tablished, the chief purpose of this 
article now is to analyze and subdivide 
further the delayed system of flooding 
into subordinate classifications all of 


which fall under the same general head- 
ing. By this means, it is believed that 
a much more comprehensive and com- 
plete understanding will be evolved. 


A detailed study of the production 
records of the producing wells of a 
large property in the Bradford field 
has revealed certain specific informa- 
tion particularly concerning the meth- 
ods of flooding now in use. The wells 
on this property represent a varied as- 
sortment of different periods of delay. 
Some of the wells were not delayed, so 
that the production data from such 
undelayed wells have been invaluable 
for comparative purposes. As all five- 
spots studied are on the same property 
and have been subjected to the same 
general conditions, the study has been 
as closely controlled as is possible in 
the field. The results therefore carry 
unusual significance. 


The producing sand on this partic- 
ular property is uniform without any 
streaks of high permeability. The aver- 
age permeability value lies between 
3 and 6 millidarcys. The average poros- 
ity value is 14 percent. Oil saturation, 
determined by the retort method, is be- 
tween 40 and 45 percent, whereas the 
connate water percentage ranges from 
20 to 25 percent. The average drilling 
depth to the top of the Bradford sand 
is 2100 ft. A uniform well spacing of 
300 ft. (water well to water well) has 
been followed and a maximum pump 
pressure of 700 Ib. has been used on 
all the water intake wells. In some in- 
stances, this pressure has been imposed 
gradually; but in most instances, the 
water was turned in the well at the 
maximum line pressure being carried 
at that time. It is interesting to note 
that the applied pressure on this par- 
ticular property has been increased 
within recent years to 1000 Ib., but for 
most of the data contained herein, 700 
lb. was the highest encountered pump 
pressure. All wells are pumped by in- 
dividual electric-driven 3-hp. pumping 





Fig. 2. Schematic drawing showing profile of an oil sand suitable for Delayed water-flooding, together with the 
three successive stages of the flood's progress through the sand 
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jacks. Individual 10-bbl. receiving 
tanks were placed at each oil well and 
a daily gauge was made of all fluid 
pumped during a period of 8 years. 

There was no great variation in the 
amount of water injected into the in- 
take wells on this property; it may be 
said, therefore, that all intake wells 
took water uniformly. 

The principal factor to be considered 
when attempting an analysis such as 
this is the variability in sand thickness. 
In all wells studied, the sand thickness 
varied from 25 to 40 ft. In order to 
reduce all data to a comparable basis, 
the results given are computed on an 
acre-ft. basis. 

For the sake of segregating the dif- 
ferent methods of flooding with a view 


























































































































toward selecting the type of flood that 
would yield the maximum recovery in 
bbl. per acre, the producing wells de- 
scribed have been divided into six dis- 
tinct groups, each of these groups rep- 
resenting actual conditions that are 
certain to appear at some stage of a 
delayed drilling program. They will be 
discussed in their respective order. 

1. No Delay. The individual five- 
spots studied under this classification 
are those wherein the oil-producing 
well was drilled first, and put to pump- 
ing before the surrounding water in- 
take wells were drilled. As previously 
explained, this type of operation pro- 
vides an early period of small produc- 
tion that also tends to increase the 
pumping costs. 
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Fig. 3. Diagrammatic five-spot layout for different types of delay in a 
uniform sand, with percentage oil recovery by years 
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Provided the sand body is uniform 
without highly permeable sections, this 
method of operation yields satisfactory 
results. 


It is well to mention that the “‘first 
year” referred to in this grouping be- 
gins when the effect of the water is 
first noticeable in the oil well. The 
period of small production is slight but 
is included in the first year recovery 
in order that the information may be 
comparable with delayed drilling data. 

2. Balanced Delay. Under this 
classification falls all those five-spot 
groupings that had water turned into 
all four water-intake wells at the same 
time or within two months of each 
other. 

Theoretically, a Balanced Delay rep- 
resents a highly efficient method of 
water-flooding provided the water in- 
take can be controlled uniformly. Un- 
fortunately this uniformity cannot be 
maintained in large scale operations. It 
is obvious, however, that delayed drill- 
ing by this method is an excellent man- 
ner in which to cope with bypassing 
problems. 

Peak production is usually reached 
immediately after the oil well is drilled. 
The appearance of water in the oil well 
is quite often at a later date than if 
the well were not delayed, although this 
does not hold as a general rule. When 
this does occur it is an aid in reducing 
the lifting cost. 

3. Unbalanced Delay. The five- 
spot groupings included in this cate- 
gory are those in which the water was 
put into the intake wells at different 
times and over a period of months, not 
simultaneously as with a Balanced De- 
lay. This is the condition that usually 
prevails when a water-flood develop- 
ment is undertaken on a large scale. It 
is quite evident that the ultimate re- 
covery from five-spots restricted to 
this grouping will be considerably less 
than that obtained from a Balanced 
Delay. In the majority of instances, 
peor production was the result of drill- 
ing the water wells at varying periods 
of time, and forcing water into them as 
socn as completed. 

4. Two Sides Balanced. This con- 
dition is often encountered on large- 
scale drilling programs developed in 
unit blocks. First, one block of acreage 
is drilled and water forced into the 
intake wells. At some later date, the 
adjoining block is drilled and water 
injected into the sand. Consequently, 
where the two blocks join, much more 
water will have entered the sand on one 
side than the other, resulting in a type 
cf delay referred to as Two Sides Bal- 
anced. 


Another method by which a great 
many five-spots are developed is the 
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An initial print of the accurate Electrolog Multicurve is availa- 
ble immediately after the run is completed. Electrolog Multi- 
curves allow easy comparison with other curves. 


shaveleg Camera Recorder offers 
the choice of two standard scales, 
100’ or 50’ to the inch and a detail Recording of electrode depths is 
section scale of 20’ to the inch. Film automatic. The same accurate meas- 
is automatically synchronized with uring device as perfected for Lane- 
electrode movement. Wells Gun Perforator double-checks 
electrode levels. 





Simple, yet extremely sensitive 
mechanical controls of the efficient 
hoisting equipment allow faster re- 
cording speeds with safety. All 
curves are recorded to the bottom 
foot of hole. 





From the Contro! Panel all circuits 
are finally adjusted before a run is 
made to eliminate the “human ele- 
ment” and any chance of error from 
this cause. 


In the Gulf Coast, Mid-Continent and Pacific Coast—wherever Lane-Wells Electrolog 
Units are located, Oil Well Operators have found Electrolog to be the most satisfac- 


tory method of electrical open hole logging. 


Electrolog’s accurate measurements and greater detail are made possible by the 


completely modern equipment shown on this page. Check each feature for yourself, 


a 


and see why an increasing number of Operators demand Lane-Wells Electrolog. 


LANE@WELLS: 


Mar 


HlLOA 








A five-conductor, steel shrouded 
cable supports the electrode in the 
hole. Four curves are recorded on a 
single round-trip to cut “well time” 
to a minimum. 





plan of encircling a developed block 
with a row of new water wells each 
year. Balance can be maintained on one 
side only. This can be corrected to a 


certain extent by drilling the intake 
wells in pairs, thereby assuring a Bal- 
anced Delay between the two rows, 
although the outer edge will present 
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ONE SIDE ONLY 


Fig. 4. Diagrammatic five-spot layout for different types of delay in a 
uniform sand, with percentage oil recovery by years 
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the same difficulty to the next tier of 
wells. 

5. Three Corner Delay. Included 
in this group are all those five-spots in 
which the water drive is from only 
three corners of the square at the time 
the oil well is drilled. This type of de- 
lay is not so prevalent as the other men- 
tioned groups, but nevertheless does 
occur and must be considered in any 
delayed flood analysis such as presented 
herein. 

6. One Side Only Delay. This 
classification includes all those five- 
spots whereby water is forced into the 
sand from one side only. Like the above- 
mentioned classification it is the excep- 
tion rather than the rule. Whenever it 
does occur, all other conditions being 
equal, the anticipated oil recovery can- 
not be more than one-half that which 
would be expected under a normal Bal- 
anced Delay. 

Complete data representative of each 
of the above groups were available for 
this study and the results are tabulated 
in Table 1, and presented graphically 
in Figs. 3 and 4. 

Information was first computed on 
a bbl. per acre yield by years. These 
data in turn were interpreted in terms 
of bbl. per acre-ft. yield. Assuming an 
average total recovery figure of 175 
bbl. per acre-ft., all data were calcu- 
lated on a percentage basis and the re- 
sultant information presented herewith. 

It is interesting to note by reference 
to Table 1 and the diagrams con- 
tained in Figs. 3 and 4 that after the 
third year, the percentage recovery for 
all six flood types is practically the 
same. In other words, in order to oper- 
ate in the most efficient manner and 
recover the maximum amount of oil 
obtainable, it is necessary that most of 
it be produced in the first three years 
after the oil wells are drilled. 


A highly important phase of water- 
flood production is the oil-water ratio 
of the producing wells. In order to pre- 
sent accurately the actual oil-water re- 
sults for each of the six methods of 
production under discussion, a set of 
composite production curves is pre- 
sented. These are shown in Figs. 5 





TABLE | 


Percentage of oil recovery by years for various types of delayed water floods—uniform sand 





| No. of 
| five-spots 
included 


Type of flood 
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Acreage 


Percentage yield—based on 175 bbl. per acre-ft. recovery 


Percentage 
recovered 
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by end of 
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drilling of the oil well. 





*First year period begins when the effect from the water-intake wells is first noted in the oil well. All other first year delayed periods date from the 
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to 10, inclusive. Both oil and water 
curves are computed on a bbl. per acre- 
ft. basis and plotted over a period of 8 
years. Each will be discussed in its re- 
spective order. 


The curves shown in Fig. 5 represent 
the average oil and water production in 
bbl. per acre-ft. fer 5 five-spots (10.3 
acres) that were not delayed. These 
curves are particularly interesting be- 
cause of the low oil-water ratio over 
the 8-yr. period. The slow decline of 
the water curve is probably due more 
to a gradual sand plugging rather than 
to the fact that it was not delayed. 
Water in a producing well under water- 
flood development usually shows an in- 
crease rather than a decline. 

The graph in Fig. 6 depicts the aver- 
age oil-water ratio for 15 five-spots 
(31.0 acres) that fall under the classi- 
fication of Balanced Delay. The water 
in this group shows a gradual increase 
although not excessive at any time. 

The group of curves in Fig 7, repre- 
senting Unbalanced Delay, indicates 
that the oil-water ratio is higher than 


either of the two preceding groups. 
These data were obtained from 18 five- 
spots (37.9 acres). It is interesting to 
note that considerable water is produced 
the first year. 

A correspondingly higher oil-water 
ratio is to be noted on the curves in 
Fig. 8, compiled from a Two Sides Bal- 
anced Delay. There are 36 five-spots 
(74.4 acres) included in this grouping. 

The oil-water ratio shown in Fig. 9 
is low in the 4 five-spots (8.3 acres) 
studied under Three Corner Delay. It is 
to be noted that the total fluid curve 
is correspondingly low. 

The curves in Fig. 10 represent 
graphically the oil-water ratio for those 
wells that are classified as One Side 
Only Delay. There were 11 five-spots 
(22.7 acres) included in this group. 
Both oil and water production is shown 
to be low. 

A sand body with a wide range of 
permeability values has always been one 
of the major water-flooding problems 
confronting oil producers in the Brad- 
ford area. Within recent months a 
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water ratio over a period of years for different types of delay 
in a uniform sand body 
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great deal of attention has been paid to 
selective shooting of the wells. 


A very comprehensive study of this 
subject has been contributed by Ryder.? 

Briefly, this method requires a thor- 
ough knowledge of the sand and accu- 
rate placement of the nitroglycerin in 
order that the more permeable sections 
receive a smaller charge of explosive 
than the tighter sections. 


Favorable results have been reported 
by various operators who have been 
paying special attention to the shooting 
of the producing horizon. Particular 
mention is made of selective shooting 
herein, as it is considered highly im- 
portant in any flooding method. 

None of the wells included in this 
study was selectively shot. 


It is obvious that delayed drilling in 
a heterogeneous body of sand in con- 
junction with selective shooting repre- 
sents the best known method of 
operating efficiently. As previously ex- 
plained, this was the chief purpose for 
introducing the delayed method. 

It was common belief, however, that 
delayed drilling would increase the oil 
recovery accordingly on uniform sand 
as well as on the non-uniform sands. 
The study presented herein of a uni- 
form sand body has attempted to show 
that no particular benefits have been de- 
rived from delayed drilling. It is to be 
stressed that these results apply only to 
this particular property and they can- 
not at this writing be construed as rep- 
resentative for the entire field. The 
accumulation and interpretation of ac- 
curate production information from all 
sections of the field will be necessary 
before arriving at any definite con- 
clusions. 


In this particular property it is read- 
ily seen that delayed drilling was not 
responsible for increasing recovery 
more than could be obtained by con- 
ventional methods, which the writer 
refers to as No Delay. This is no doubt 
due to the ideal uniformity and low 
permeability of the sand body. All data 
revealed in this analysis would indicate 
that delayed drilling cannot be adapted 
to a uniform sand body with the same 
anticipated percentage increase in re- 
covery that would be expected from a 
sand with an uneven permeability 
range. 


There is no necessity for delayed 
drilling in sand of this order. When at- 
tempted, all types of delay as shown 
are encountered and the corresponding 
loss of recoverable oil is high. This per- 
centage oil recovery interpreted in bbl. 
per acre may mark the difference be- 
tween profit and loss. 

*“Practical Water-Flooding Efficiency in Oil 
Production,’’ by H. M. Ryder, presented at East- 


ern District A.P.I., Division of Production, Pitts- 
burgh, Pennsylvania, April 4-5, 1939. 
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“Walls Without Welds’’ 


NY drilling contractor of wide experience 
knows that about the worst place in the 
world to have trouble is down in the hole. 
And to avoid unfortunate consequences, he 
knows that it pays to use nothing down there 
but the very finest, most trustworthy equip- 
ment. 

That’s why NATIONAL Seamless Casing has 
won such universal favor. For in this product 
there is no weld, no long line of potential 
weakness; each length is a perfectly formed 

NATIONAL Seamless means pierced from solid billets of the finest quality cy linder, pierced from a solid billet of highest 
steel. Only sound and flawless steel can be used for piercing, since any quality steel. Its walls have uniform strength 
existing defects cannot be covered up in this process. At every stage in 

production thorough inspections and tests give you definite assurance that and are thoroughly dependable throughout. 


each length of NATIONAL Seamless will display the same uniform wall Because of the extra assurance of trouble- 
strength, dimensional accuracy, and uniformity in all physical properties. ‘ ° . : 
free service that is inherent in NATIONAL 








oWITHOy, Seamless products, the word “Seamless” has 

y on come to stand for the finest casing, drill pipe, 

KA ) and tubing obtainable for oil well service. It 

7 j s * is a standard which may be approached but 
- : ae is never quite equalled. 

In today’s deep wells where uncertainty 

a Lo? prevails, why experiment? Wouldn’t it be 

ELS better to standardize on proved products— 
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Methods of Studying Microbiological 
Anaerobic Corrosion of Pipe Lines 


EXCLUS 


OME investigators may feel that in 

spite of the complicated analysis that 
must be made to determine the presence 
of the organic compounds that are 
available to the sulphate-reducing bac- 
teria, an investigation could be under- 
taken that would include not only de- 
terminations of the organic compounds 
available, but also concentration of 
SO, and H2S as well as CO, tension in 
the soil-water solution. Whereas an an- 
alysis from this angle is perfectly possi- 
ble, the volume of work associated 
with such an investigation appears to 
make it much less desirable than an ap- 
proach made from the study of the 
metal salts that result from che bac- 
terial metabolic processes. In this re- 
spect it can be stated that our field 
parties have been making routine tests 
that include pH, SO,, and CO, de- 
terminations at each inspection loca- 
tion. Of these three determinations, the 
pH has been the most useful, as it has 
enabled us with a fair degree of ac- 
curacy, to state whether serious bac- 
terial corrosion may, or will not, be 
found at any given location’. A great 
number of SO, determinations have 
been made, but to date they have 
shown very little correlation with the 
degree of corrosion. CO, determina- 
tions have also been made at a smaller 
number of locations and to date we 
have not established any appreciable 
correlation between the COz tension in 
the soil water and the degree of cor- 
rosion. We believe, however, that a suf- 
ficent number of CO, determinations 
have not been made thus far to elimi- 
nate conclusively a possible correlation. 


Life of Pipe 


One of the first questions that nat- 
urally comes to mind in regard to the 
microbiological anaérobic corrosion 
process is how long a steel pipe of given 
wall thickness will last in a location, 
such as a swamp, where all of the con- 
ditions are favorable for the growth of 
the sulphate-reducing bacteria. Un- 
fortunately this question is not easily 
answered because of the rather wide 
variation of the many factors affecting 
the growth of the sulphate-reducing 
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PART 2 (Conclusion) 


By RAYMOND F. HADLEY 
Electrical Engineer, Susquehanna Pipe Line Company 


bacteria, that may occur from point to 
point in any given location. 


Laboratory experiments have been 
carried out by H. J. Bunker’® in which 
mild steel disks were exposed to a nu- 
trient lactate-sulphate solution that 
was inoculated with pure cultures of 








The biography and photo- 
graph of the writer of this ar- 
ticle can be found on page 171 
of the March issue of The Pe- 
troleum Engineer, in connec- 
tion with Part I. 
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Sporovibrio desulfuricans. During the 
experiment the nutrient solution was 
replenished nine times thus assuring op- 
timum conditions for growth. The 
duration of exposure was 156 days. The 
loss of weight of the specimen in the 
inoculated medium was 0.3774 grams. 
The average penetration was 0.023 cm. 
on the upper surface and the penetra- 
tion due to general corrosion, 0.005 cm. 
on the lower surface. Bunker states, “If 
all of the factors in the soil were sim- 
ilar to those in the above experiment 
and remained constant over the whole 
period this rate of corrosion would be 
equivalent to the penetration of a steel 
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main 4 mm. thick in about 7.5 years.” 
These data have been plotted in Graph 
I, the extrapolation of Bunker’s data 
being shown in dashed lines. 

Actually in practice, we have found 
in no less than four instances that 
failure of a pipe of equivalent wall 
thickness would have occurred in that 
time in swamps known to be favorable 
for the growth of the sulphate-reduc- 
ing bacteria and from which the sul- 
phate-reducing bacteria were actually 
isolated. Although our field measure- 
ments of pit depths in swamps under- 
going bacterial corrosion (at time = 
7 years) correlate extremely well with 
the linear extrapolation of Bunker’s 
data, it has been observed by the writer 
and by others in this company who 
have had the opportunity to examine 
the pipe in locations undergoing active 
bacterial attack, that the actual curve 
of pitting as a function of time is not 
linear, but a decided increasing rate 
curve. 

Curves showing the pit depth plot- 
ted against time are shown in Graph I 
and Graph II for three rather widely 
separated locations in Ohio. 


The writer is cognizant of the fact 
that the sketchiness of the data pre- 
cludes the drawing of any concrete 
conclusions from these graphs. The 
value of the curves, however, lies in 
the fact that they are all similar in 
shape and illustrate that tendency of 
bacterial corrosion noted in the previ- 
ous paragraph. The test holes from 
which the data for curves C and D of 
Graphs I and II were obtained were dug 
so as to include one-half of the pipe 
examined in the first examination and 


an equal distance of undisturbed back- 
fill. 


From the three curves showing 
maximum penetration the average de- 
rivative for each year has been deter- 
mined and plotted to show the change 
of pitting rate with time. It is of espe- 
cial interest to note that in each of the 
bacterial corrosion locations plotted, 
the corrosion rate increases with time 
whereas, with the other types of cor- 
rosion the corrosion rate is very high 
at the start and then tapers off, in 
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9. Twin Disc Torque Converters are completely enclosed . . . no 
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. need no adjustments . 


. . simple and 
easy to operate. 


10. Twin Disc Torque Converters, like all Twin Disc products, have 
demonstrated their ability to “do the job” because they are “built- 


for-the-job.”” Let us show you one of these units in operation. 
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some cases becoming zero. It is the 
opinion of the writer that this pro- 
nounced difference in the corrosion 
rates, and of the corrosion areas, is 
explained very satisfactorily by the 
“self stifling” theory of Evans*’, that 
is to say, that under the anaérobic con- 
ditions maintained by the sulphate-re- 
ducing bacteria the products of cor- 
rosion are maintained in the ferrous 
state and are not precipitated as a 
highly insoluble impermeable ferric 
hydroxide membrane, as is the case 
under more aérobic conditions, thus 
allowing active corrosion to proceed 
over a much greater area. 


Fig. 3. Bacterial attack of various 
metals 





A qualitative experiment has been in 
progress for several months in our lab- 
oratory in which mixed cultures of the 
sulphate-reducing bacteria were grown 
under anaérobic conditions in 250 ml. 
ground-glass-stoppered bottles with 
cellulose (filter paper) as the only 
source of organic material. In each bot- 
tle was placed a small sterilized piece of 
metal, in an effort to ascertain the rela- 
tive effect of the microbiological an- 
aérobic corrosion on several different 
metals. The metals used in the experi- 
ment together with the results of the 
experiment are shown in Table 5 and 
Fig. 3. 
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A photomicrograph of the micro- 
organisms used for the inocluation of 
the samples is shown in Fig. 4. The 
sulphate content of the water used in 
the experiment underwent a rather 
pronounced reduction thus indicating 
that the sulphate-reducing bacteria 
were active in all of the cultures. 


In approximately seven days a pro- 
nounced blackening was noted in the 
bottles containing carbon steel and 
lead, and a white discoloration could 
be noticed in the bottle containing 
zinc. The contents of the other bottles 
appeared unchanged. Approximately 
one month after the experiment was 
started, a considerable quantity of a 
black ferrous precipitate could be 
noted in the bottle containing the car- 
bon steel together with what appeared 
to be fairly active decomposition of 
the cellulose. At the same time, in the 
bottle containing lead an equal degree 
of discoloration appeared to be pres- 
ent; the decomposition of the cellulose, 
however, had apparently not pro- 
gressed to such an extent as in the case 
of the carbon steel. The bottle con- 
taining the zinc did at this time con- 
tain a heavy precipitation of a white 
zinc salt, together with a greater de- 
gree of decomposition of the cellulose 
than in the case of lead, but not so 
much as the sample containing the 
carbon steel. The other two bottles 
containing copper and stainless steel 
appeared to be unchanged. At the end 
of 52 days the chrome oxide film of 
the stainless steel appeared to break 
down, overnight, with the resultant 
black discoloration due to the precipi- 
tation of ferrous salts. Following this 
breakdown of the chrome oxide film, 
the culture media became somewhat 
cloudy whereas before the failure of 
the film it had been clear. 


The experiment was discontinued 
after 111 days, the visual results being 
very much the same as those obtained 
at the end of one month, except that 
a general deepening of discoloration in 
the bottles containing the carbon steel, 
lead, and zinc was observed. The cop- 
per appeared to be unaffected and the 
stainless steel remained in much the 
same condition that was noted immedi- 
ately following the breakdown of the 
chrome oxide film. This experiment 
was originally prepared as a qualitative 
experiment; so much interest has been 
shown, however, in the results, which 
have been most interesting and enlight- 
ening, that it is being repeated on a 
quantitative basis. 


Pipe Protection 


All investigations of microbiological 
anaérobic corrosion processes by cor- 
rosion engineers must of necessity be 
carried out with the ultimate view in 


mind of protecting the pipe in loca- 
tions where abnormal corrosion rates 
exist. Thus far, our experience with 
bacterial corrosion seems to indicate 
that protection of the pipe line can 
best be accomplished by its complete 
insulation from the ground and soil 
water. For this purpose we are using 
petroleum asphalt encased in a wooden 
box constructed of one of the durable 
woods. The pipe is supported and cen- 
tered by vitrified porcelain cleats hav- 
ing a maximum water absorption of 
less than one tenth of one percent. 
Protection of this type has now been 
in use by this company for a period of 
9 years in locations where we know 
the sulphate-reducing bacteria are ac- 
tive, and recent examinations of the 
pipe in these locations show that the 
corrosion rate has thus been lowered 
to a negligible value. There are un- 
doubtedly other types of coatings com- 
mercially available in this and foreign 
countries that will give equally de- 
pendable service. The subject of pipe 
coatings, however, is one that the 
writer does not care to include in the 
scope of this article. 


The use of cathodic protection cur- 
rents for the mitigation of this micro- 
biological anaérobic corrosion also has 
possibilities. Experiments are now in 
progress in our laboratory that may 
yield additional information regarding 
the mitigation of this corrosion by 
cathodic currents. Unfortunately these 
experiments are not yet complete and 
the data are therefore not available at 
the time of this writing. Theoretical 
considerations seem to indicate that the 
economical use of cathodic protection 
in locations undergoing active bacterial 
corrosion would be of doubtful value. 
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Fig. 4. Mixed culture of microorgan- 
isms. Note presence of sulphate- 
reducing Vibrios 





Our field experience, however, in one 
location where active microbiological 
anaérobic sulphate reduction is in 
progress indicates that cathodic cur- 
rents can be advantageously used to 
minimize this type of corrosion. The 
necessary data from the location re- 
ferred to are, unfortunately, not ob- 
tainable as we are unable, because of 
certain physical conditions (coated 


pipe 2-15 ft. deep in bottom of lake 
of 12 ohm-cm. resistivity) to ascertain 


the current densities now used or the 
pipe-ground potentials that now exist. 
An examination of 8 ft. of the pipe in 
this lake in 1939 revealed that, al- 
though vigorous sulphate reduction 
was taking place in the bottom of the 
lake, such pitting of the pipe as could 
be observed in the patches where the 
coating was found to be defective was 
negligible. Enrichment cultures of the 
active sulphate-reducing bacteria were 
grown from the ferrous salts on the 
pipe surface and from the muck in the 
bottom of the lake. The HCl test 
showed only the smallest trace of FeS, 
although a considerable quantity of 
FeCO, was found on the pipe; thus 
again the quantity of FeS in the cor- 
rosion products correlates with the de- 
gree of corrosion. 
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TABLE 5 
| Start of experiment End of experiment 
Weight of Duration | Weight of | Loss of 
metal |SOxcontent} pH of | of experi- metal weight of |SO,content} pH of 
Metal specimen, | of water, | water ment, | specimen,| me of water, | water 
grams p.p.m. days grams | specimen,| p.p.m. 
grams 
Copper’........... | 2.7688 102.0 | 6.9 105 2.7172 0.0416* 0.34 6.6 
Carbon steel?......| 1.3198 | 102.0 | 6.9 111 | 1.2983 | 0.0215 | 40.00 | 6.9 
SanlP........... | 13.3760 | 102.0 | 6.9 105 | 13.3579 | 0.0181 0.00 6.3 
Stainless steel’.....| 6.1630 | 102.0 | 6.9 105 | 6.1623 | 0.0007 9.06 6.9 
ee | 0.2017 | 102.0 | 6.9 105 | 0.1738 | 0.0279 0.19 7.4 
\Electrolytic 
3Feeler stock 
3Cable sheath 
188 4 
5C. P. foil _ ‘ , 
*Loss of weight due to cleaning. 
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“EFFICIENCY! DEPENDABILITY! That’s what I expect of power. And I 
get just that with Utility Electric Power on the job! What’s more, I’ve noticed 
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Power at work, they’re saving on initial cost, operating and maintenance costs. 
They’re enjoying increased movability and greater salvage value for their equip- 
ment. They’re finding that Utility Electric Power means less downtime... and 
best of all, no fixed power consumption charge! Yes, sir! Here’s power that 
speaks for itself ... with PERFORMANCE! 

Now’s the time to find out what Utility Electric Power can do in your setup! 
Free facts on your own problems are waiting for you at your electric power 
company. Consult them now ... it’s free! 
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Deepening and Completing a Well in the 
Lisbon Field, Louisiana — A Study in 
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By PAUL D. TORREY, Geologist, The Sloan and Zook Company 


FRANK H. MILLER, Petroleum Engineer 


DRILLING (Continued) 


6. Blowouts and blowout pre- 
vention. With properly conditioned 
mud, and with careful observation and 
testing of the mud to ascertain the 
possibilities of a gas-cut condition, 
blowouts should not occur. It seems, 
however, that notwithstanding all pre- 
cautions that may be taken, blowouts 
sometimes take place resulting in cer- 
tain instances in the destruction of the 
well, in the loss of large quantities of 
oil and gas, in the depletion of reservoir 
energy, and in great hazards to the 
employees working on the well. In the 
Lower Marine sands the pressures are 
high and frequently the volume of gas 
is large, so that exceptional care should 
be devoted to the prevention of blow- 
outs. A blowout preventer of ample 
strength, frequently tested, and prop- 
erly cemented casing, along with 
proper mud conditioning are the best 
assurances against blowouts. 

Insofar as the Lisbon area is con- 
cerned the record of the Vaughn well 
does not indicate any danger from 
blowouts in the various members of 
the Travis Peak formation. As previ- 
ously pointed out, therefore, the con- 
ditioning of the mud should be based 
on the consistency that will give the 
greatest drilling efficiency, rather than 
upon the possible hazards involved in 
the encountering of thick, high-pres- 
sure gas sands. This does not apply to 
the Cotton Valley formation. 

One of the best indicators of a possi- 
ble blowout is the gas detector. This 
apparatus will give, if properly ad- 
justed, a definite warning of the pres- 
ence of gas in the mud, before the mud 
is sufficiently reduced in weight to per- 
mit a blowout. In fact, as mentioned 
before, the first indication of the ex- 
istence of the Vaughn sand was 
through the gas detector, and when 
it became evident that detectable 
quantities of gas were coming through 
the mud, drilling was immediately dis- 
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continued and the weight of the mud 
was stabilized at 11 lb. per gal. A few 
days later the electrode of the electrical 
logging instrument was run in the hole, 
and the electrical log at once indicated 
the productive possibilities of the 
Vaughn sand. 


It is very likely that no trouble 
would have been experienced had the 
well not been shutdown, with the drill 
pipe stacked in the derrick, for a period 
of about 24 hours after the electrical 
survey had been made. This shutdown 
permitted the gas to work up through 
the mud without any rapid means of 








Photographs and onan | 
cal sketches of the writers of 
this article can be found on 
page 155 of the February 
issue of The Petroleum En- 
gineer, in connection with 
| Part 1. 




















escape; it is most probable that if the 
shutdown had been prolonged for a 
few more hours the well would have 
blown-in uncontrolled. 

The drill pipe was started back in 
the hole when the morning tour came 
to work. When the pipe reached a 
depth of 1400 ft. the well began to 
blow out. Fresh mud was circulated 
from the pit and the flow temporarily 
killed. The pipe was then lowered to 
a depth of 4000 ft. and the well again 
tried to blow out. Fresh mud was again 
circulated into the hole from the pit 
and the flow again killed. From this 
depth to the bottom of the hole, at 
8500 ft., the well made almost con- 
tinual attempts to blow out; at inter- 
vals of almost every two or three 
stands of drill pipe fresh mud was in- 
troduced into the hole. 


When the pipe was finally carried to 
bottom the two mud pumps were com- 








pounded through the drill pipe, and 
the blowout preventer closed until ad- 
ditional heavy mud could be mixed, the 
gas in the mud having lowered its 
weight by 1.3 Ib. per gal. 

Weighting material in the amount of 
115 sacks was mixed and added to the 
mud in the pit, and its weight raised to 
10.5 Ib. per gal. With the pumps still 
compounded through the drill pipe, the 
blowout preventer was opened and the 
pressure gradually reduced through the 
master gate valve on the return mud 
flow line. A good show of light oil 
and a froth of gas bubbles appeared on 
the mud pit as the pressure was being 
released, and at times, even with the 
valve only slightly opened, the mud 
was blown 20 ft. beyond the shale 
shaker. 

To break-out the gas bubbles more 
rapidly than could be done by the shale 
shaker alone, the mud was jetted into 
the air through one of the “mud 
guns.” Fresh, heavy mud was pumped 
in through the drill pipe simultaneously 
as the pressure was relieved through the 
casing, causing flow to subside grad- 
ually. Thirteen hours were required to 
run the drill pipe to bottom and kill 
the flow of gas-cut mud. 

Although this near blewout indi- 
cated most impressively the productive 
possibilities of the Vaughn sand, it 
might have proved to be disastrous had 
the running of the drill pipe into the 
hole been longer delayed. Furthermore, 
it might have been much worse had the 
sand body been thicker and therefore 
capable of yielding a much larger vol- 
ume of gas. As long as the mud was 
being circulated the gas was removed 
to the extent that it did not have an 
opportunity to cut the mud materially 
and thereby reduce its weight. 

In other parts of the field, particu- 
larly if thicker productive sand bodies 
should be discovered, and especially 
should production be found in the 
highly permeable First Sand, the 
(Continued on page 121) 
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(Continued from page 118) 
utmost care at all times should be 
maintained in order to prevent blow- 
outs. Truly, the Lower Marine sands, 
where productive, have “plenty of 
authority.” 

7. Mud analyses for oil and gas 
content. A fluoroscope for the detec- 
tion of oil, Fig. 5, and a gas detector 
for the detection of gas, Fig. 6, were 
employed during the deepening of the 
Vaughn well. A. L. Smith?® has de- 
scribed the use of these devices in a 
paper delivered before the Petroleum 
Engineering Division of the American 
Institute of Mining and Metallurgical 
Engineers at Galveston, Texas, Octo- 
ber 7, 1939. The information presented 
by Mr. Smith, with his consent, has 
been liberally used in this section of 
the article. 

The fluoroscope consists of a metal 
box, set on a metal stand, in the top of 
which are placed two mercury vapor 
lamps, only one of these being used at 
a time. At the base of the box, directly 
below the observation window, there 
is a small platform on which samples 
of mud may be placed. On the left side 
of the box there is a small rectangular 
door, with hinges at the top, through 
which the sample is placed, and on the 
right side there is a circular opening, 
which may be closed when a sample is 
being examined, by a machined metallic 
cap, through which the mud sample 
may be stirred. 


The mud sample to be studied for 
possible oil content is poured into a 
shallow tin tray, which is placed on 
the platform at the base of the ap- 
paratus. The mercury vapor lamp is 
then turned on, and, after allowing a 
few minutes for the temperature of the 
lamp to increase so that light will be 
emitted, the mud sample is then ex- 
amined through the observation win- 
dow. 

The light from the mercury vapor 
lamps is particularly high in invisible 
radiations, which are required for the 
observation of fluorescent properties. 
Very minute quantities of oil, mixed 
with the mud will absorb these invisi- 
ble radiations, change their natural 
wave length, and re-emit them with a 
light wave length visible to the human 
eye. Thus if microscopic globules of 
oil, of such size that they may not be 
detected by ordinary observation, occur 
in the mud sample, a stirring of the 
sample will bring these to the surface 
of the mud where a difference in sur- 
face tension causes them to spread over 
the top of the mud as a very fine film. 
Crude oil emits a golden-colored light, 
whereas refined oils emit a bluish-white 





15**Mud Analysis for Determining Penetration 
of Petroleum Bearing Formations in a Well 
Bore,’”’ by A. L. Smith, A. I. M. E., Petroleum 
Engineering Division, October 7, 1939. 
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Fig. 5. Fluoroscope used to detect 
traces of oil 





light. There is absolutely no difficulty 
in distinguishing between crude oil and 
refined oil. The presence of crude oil 
in the mud is shown by fine, star-like, 
golden points on the top of the sample, 
whereas refined oil generally spreads 
out as a brilliant iridescent film on the 
top of the sample. 


Owing to the fact that crude oil 
twice had to be used to lubricate stuck 
drill pipe, the drilling mud at the 
Vaughn well uniformly carried small 
quantities of crude, which never was 





Fig. 6. Front view of gas detector 





entirely eliminated. It therefore proved 
to be impossible to ascertain with any 
accuracy whether oil-bearing sands had 
been penetrated. It was found, how- 
ever, that the fluoroscope was very use- 
ful in the examination of cores, minute 
globules or thin films of liquid hydro- 
carbons being readily seen when fresh 
core samples were placed on the obser- 
vation platform. 


Some mention of the use of the gas 
detector has been made previously. This 
apparatus consists of a metal box in 
which is placed a separator tank, tilted 
in the direction of the mud flow 
stream; vacuum hose lines; an electrical 
combustion device, and electrical stor- 
age batteries. A part of the mud from 
the return flow line is diverted into the 
separator tank where it flows over a 
series of baffles that break-out any gas 
bubbles that may be present. A suction 
is applied to the tank by a steam jet 
set on the outside of the metal box, 
and all natural gas in mixture with air 
is thus pulled from the tank into the 
combustion chamber. The combustion 
chamber consists of two glass tubes, 
one open and one closed. Each of these 
tubes contains a wire filament heated 
by electrical current. The tubes are 
coupled thus in a balanced bridge 
circuit. The filament in the open tube 
has a definite electrical resistance and 
when an air/gas mixture is pulled into 
the combustion chamber, the gas 
ignites, raising the temperature of the 
wire filament in the open tube and 
thereby increasing its electrical resist- 
ance. The variation in resistance be- 
tween the two filaments, due to the 
ignition of gas, disturbs the electrical 
balance of the bridge circuit. This in 
turn causes a loud horn to blow there- 
by notifying the observer and the drill- 
ing crew that a gas-bearing formation 
has been encountered. An e.m.f. of 2 
volts is maintained on the circuit. 

The point at which the horn will 
blow can be regulated by a “pre-selec- 
tor,” which is in the form of a man- 
ually operated dial set on the left side 
of the combustion chamber. This dial 
is graduated in units from 0 to 100, It 
was found, during the course of drill- 
ing the Vaughn well, that best results 
could be obtained by setting the pre- 
selector dial 3 points below the point 
at which the horn would blow. By fol- 
lowing this procedure, any blowing of 
the horn would be indicative of an 
appreciable quantity of gas in the mud, 
and would eliminate from the record 
the small quantities of gas that were 
being continually liberated from some 
of the shale beds. The sensitivity of the 
apparatus is such that 1 percent and 
more of gas by volume may be readily 
recognized. 

Although the gas detector gives only 
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a qualitative determination of the pres- 
ence of gas in the mud some quantita- 
tive idea of gas volume may be ob- 
tained by the number of units that the 
pre-selector dial must be turned back in 
order to stop the horn from blowing. 
A small amount of gas in the mud will 
only require a few units on the pre- 
selector dial whereas greater quantities 
of gas will require a larger number of 
pre-selector units. It was generally ob- 
served while a gas-bearing sand was 
being drilled that the pre-selector dial 
frequently required reverse adjustment 
until the maximum point of gas con- 
centration in the mud was reached. 
Beyond this point, as the gas content 
of the mud decreased, the pre-selector 
dial would be moved forward until the 
normal position was reached, indicating 
that the gas-bearing formation had 
been mudded off. As an example of 
this procedure the gas detector record 
is given in Table 13 for the time dur- 
ing which the Vaughn sand was being 
drilled. 

Some regulation of the sensitivity of 
the gas detector can be accomplished 
by varying the intensity of the suction 
on the separator tank. While the Second 
and Third Sands were being drilled the 
amount of gas in the mud was so large 
that even with the application of the 
smallest vacuum possible the horn 
would still blow when the pre-selector 
dial had been set back to zero, and the 
apparatus was therefore shutdown. 


There is, of course, a considerable 
lag between the time that the bit ac- 
tually penetrates a gas-bearing forma- 
tion and the time that the gas-cut mud 
comes to the surface, and its presence 
indicated by the detector. It is neces- 
sary, therefore, to keep a timed record 
of the rate of drilling and also a timed 
record of the performance of the detec- 
tor in order to calculate the depth of 
the well from which the gas actually 
originates. Continuous records of this 
nature will further indicate the pres- 
ence of a series of gas-bearing sands 
and the speed of mudding action along 
the walls of the hole. The following 
formulas may be used for this purpose, 
and it may be applied in similar man- 
ner for the calculation of the depth of 
origin of mud samples for the determi- 
nation of oil content by the fluoro- 
scope. 


A 
t== 
Q 
where 


T = the time in minutes required for 
the mud to come from the bot- 
tom of the hole at the time the 
horn blows 


A = the annular space in cu. ft. be- 
tween the drill pipe and wall of 
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the hole at the time the horn 
blows, and is calculated by 
multiplying the total depth at 
the time the horn blows by the 
annular volume in cu. ft. for a 
length of one ft. 


the number of cu. ft. of mud 
displaced by the pump per min- 
ute. 


p-— 


DS 


the ft. of lag at the average rate 
of drilling as calculated from 
the time log 


the average drilling speed in 
min. per ft. taken from the time 
log. 

D’=D—F 


the depth of origin 

the depth of the well at the time 
the horn blows. It would nat- 
urally follow that D’ can be 
determined by subtracting F 
from D. 





TABLE 13 
Gas detector record for the Vaughn Sand 





| 
; | Change in Units on pre- 
Time | Depth | pre-selector | _ selector to 


ial | shut-off blow 





From 54 to 51 
From 54 to 51 
From 54 to 51 
From 51 to 48 
From 48 to 45 
From 45 to 42 

| From 42 to 39 
From 39 to 36 

| From 36 to 35 
From 35 to 34 
From 34 to 33 

t From 33 to 48 


1 
1 


A. 
2: 
2: 
2 
3 
5 
5 
5 
5 
5 
5 
6 
8 


M. 
15 
42 
35 
250 
:00 
:2 
2 
3 
3 
4 
:2 
:00 


oInmoouc 
Cie ee OO 


_ 





*Beginning of downward movement of pre-selector. 
+Circulating mud. 

tPre-selector returning to normal position. 
Normal point on pre-selector to shut-off blow—51. 
Total points change on pre-selector—21. 


Gas-bearing sand calculated from around 8450 to 
8460 ft. 











The gas detector proved to be most 
valuable in the drilling of the well, not 
only in the accurate prediction of the 
presence of gas-bearing sands, but also 
in the elimination of unnecessary cor- 
ing. Whenever the time log indicated 
that a porous sand had been encoun- 
tered, drilling would be discontinued 
and the mud circulated for a sufficient 
time to permit the mud from the bot- 
tom of the hole to come to the surface. 
If the formation was shown to be gas- 
bearing, the drill pipe would then be 
pulled from the hole and the core barrel 
put on in order to obtain a core of the 
formation. If no gas was evident in 
the mud, drilling was immediately re- 
sumed, thereby saving from 6 to 12 
hours, depending on the depth of the 
hole, required to take a core. This pro- 
cedure was followed five or six times 


with entirely satisfactory results, and 
it is estimated that the saving in time 
and in core-cutter heads more than 
equaled the rental cost of the gas de- 
tector. The accuracy of the predictions 
of the gas detector was amply con- 
firmed by the electrical log and by 
actual production tests. 


8. Electrical logging. Three sep. 
arate electrical surveys were made of 
the Vaughn well. The first survey was 
made from 5285 to 6982 ft. depths to 
provide information that might be used 
for purposes of correlation with the 
electrical log of the Brownfield well 
in the Sugar Creek field. The second 
survey, made from 6900 to 8503 ft. 
depths, gave a record of the electrical 
properties of the First Sand and the 
Vaughn Sand. The third survey was 
made from 8420 to 8895 ft. depths. 
The third survey gave a second record 
of the Vaughn sand and also a record 
of the Second and Third Sands. It is 
interesting to note that the self-poten- 
tial of the Vaughn Sand is somewhat 
higher in the record of the third survey 
than in that of the second survey. 


From a study of the various electri- 
cal surveys made in the Vaughn well 
it was predicted, before any produc- 
tion tests were made, that the First 
Sand would carry water, that the 
Vaughn Sand would carry gas and 
possibly some light oil, and that the 
Second and Third Sands would be gas- 
bearing. It was pointed out, however, 
that the permeability of the Second 
and Third Sands was probably quite 
low, and that in consequence their pro- 
ductive capacity would be quite 
limited. These predictions, when pro- 
duction tests were made, conformed 
very closely to the record of the gas 
detector and to the core analyses. 

No particular difficulty was en- 
countered in making the electrical sur- 
veys except for the slight sticking of 
the electrode while it was being pulled 
by the Second Sand due to the forma- 
tion of a heavy filter cake at this point. 
The mud was thoroughly circulated 
from the bottom of the hole upward 
before each survey was made; pumping 
continued until no more drill cuttings 
came over the shale shaker. 


9. Time logging. A time log was 
kept of every foot of formation drilled 
during the course of deepening the 
Vaughn well. The time log record has 
been graphically plotted in Fig. 7, 
using the same vertical scale as that of 
the records of the electrical surveys (2 
in. = 100 ft.), thus making it possible 
to obtain a direct correlation between 
the two different records. The hori- 
zontal scale of the time log is 25 min. 
per in., and the graph is plotted as the 
average rate of penetration in min. per 
ft. for intervals of 5 ft. In addition to 
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Fig. 7. Formation and drilling time 
log—Roberta Vaughn No. | 





the time log, the record gives a graphic 
representation of the formations en- 
countered. It also shows where each 
core was taken, where each bit was put 
on, and the footage drilled each day. 

The keeping of an accurate time log 
has proved to be well worthwhile. As 
previously stated, this record is essen- 
tial for the proper interpretation of the 
gas detector record. In addition it will 
prove to be most useful for purposes of 
correlation with other deep wells that 
may be drilled in the area, and it has 
proved to be of great value in the study 
of bit performance, which will be dis- 
cussed later. 

The rate of penetration was timed 
in 5-ft. intervals, the kelly being 
marked with chalk at the measured 
points. The footage intervals were kept 
as closely to figures evenly divisible by 
five as possible, and all fractional over- 
laps as each joint of pipe went down 
were taken into consideration when a 
succeeding joint was added. In addi- 
tion to timing the rate of penetration, 
a complete record was kept for each 
5-ft. interval, of the average rotating 
speed, the number of strokes per min- 
ute of the mud pump (which provided 
the basis for the calculation of mud 
displacement in the hole), and the 
weight carried on the bit. All shut- 
down time also was recorded and, as 
will be shown in following sections of 
the report, this information has en- 
abled the suggestion of a procedure 
that should materially improve the ef- 
ficiency of future deep drilling in the 
area, and make possible a substantial 
reduction in drilling costs. As is gener- 
ally customary, all coring was timed in 
1-ft. intervals. 

It will be readily recognized that the 
condition of the bit has a very im- 
portant bearing on the rate of penetra- 
tion. That is, a new bit with tight 
bearings will perform much better in 
a given type of formation than a dull- 
toothed bit with worn bearings. Fur- 
thermore, the type of bit used is most 
important. For instance one type of 
bit, designated here as “B’’, will per- 
form very well in hard sands but not 
be effective in shales, whereas another 
type, “A”, gives satisfactory service in 
shales and soft sands but is not effec- 
tive in hard sands. Now that a com- 
plete formation record is available it 
should be possible to predict with con- 
siderable accuracy the horizons in 
which each type of bit should give 
more effective service. This study 
should reduce the number of bits re- 
quired and at the same time increase 
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the average rate of penetration, thereby 
reducing the drilling time. 


The time log indicates that in quite 
a few instances the time interval for 
the last 5 ft. of section, before an 
old bit was replaced with a new one, is 
greatly increased, notwithstanding the 
fact that there was apparently little 
change in the type of formation drilled. 
This is particularly evident in the upper 
part of the Travis Peak formation. 
Specific examples may be cited as fol- 
lows: bit No. 6 at 5728 ft.; bit No. 7 
at 5805 ft.; bit No. 10 at 6098 ft.; 
bit No. 15 at 6513 ft., etc. 


It was noted that the marked reduc- 
tion in the rate of penetration was due 
as much to excessive bearing wear, re- 
sulting in a pronounced drag of the 
bit, as it was to wear of the teeth of 
the cones. Generally speaking, as long 
as the bearings remain in good condi- 
tion the bit will continue to make hole 
at a good average rate of speed until 
the teeth are practically worn down. 
When this point is reached the bit will 
refuse to drill-off, and by a careful ob- 
servation of the weight indicator the 
driller can easily recognize that it is 
time to pull the drill pipe and put on 
a fresh bit. Bit replacements required 
primarily by the wearing down of the 
cone teeth therefore do not make such 
significant breaks in the time log. Ex- 
amples of this condition are quite com- 
mon in the lower part of the Travis 
Peak formation where new bits did not 
materially increase the rate of penetra- 
tion of the preceding worn bits. 


The rate of penetration in the shales 
of the Cotton Valley formation appears 
to be extraordinarily slow. This is in 
part due to the “B” type of bits used 
in this section not being suitable to 
the sands encountered, which were, at 
the time, not known. As will be pointed 
out later this is also in part due to 
the reduced displacement capacity of 
the mud pumps at the depth at which 
the shales were encountered. These 
shales drill-up into coarse fragments, 
and undoubtedly if more powerful 
pumps were available to lift the drilled- 
up material to the top of the hole the 
rate of penetration would be materi- 
ally increased. 


10. Study of rate of penetration 
and bit performance. Rate of pene- 
tration and bit performance in rotary 
drilling are affected by table speed, mud 
fluid volume, weight on the bit, and 
the character of the formations drilled. 
Of equal importance is the efficiency 
of the rig, and the experience and abil- 
ity of the drillers and their assistants. 

Increased rate of penetration will 
reduce the total time required to drill 
a well, and better bit performance will 
also reduce the drilling time owing to 
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fewer trips required for the replace- 
ment of worn bits, and in addition will 
diminish the bit bill, thereby reducing 
the total cost of drilling. In connec- 
tion with the continuous time log kept 
on the Vaughn well the history of each 
bit was recorded carefully together 
with other pertinent factors such as 
rotary table speed and mud fluid vol- 
ume. These data have been graphically 
plotted and are given in Fig. 8. 


In connection with the study of bit 
performance it should be stated that 
much better results may be anticipated 
in future deep-drilling operations in 
the Lisbon field owing to the fact that 
it is now possible to suggest types of 
bits that are designed especially for the 
formations that will be encountered. In 
the drilling of the Vaughn well it was 
impossible to predict this in advance, 
and in consequence thereof, on several 
occasions bits were employed that were 
not designed to drill efficiently the 
rocks encountered after a fresh bit was 
run into the hole. Eliminating, for the 
time being, all other factors involved 
in the performance of bits the accom- 
panying schedule (Table 14) has been 
prepared to indicate the adaptibility of 
bits of various design to different types 
of rocks, and it is suggested that this 
may be used to advantage in future 
deep drilling in the Lisbon field. 

Table 14 indicates that impressive 
savings can be realized from the proper 
selection of bits to conform to the 
character of the formations encoun- 
tered. It will, of course, be recognized 
that the depth record, taken from the 
Vaughn well, may not correspond ex- 
actly with that which may be found 
in other deep wells that may be drilled 
in the field, but any such variations 
that may occur can be established 
readily by comparison of time logs and 
proper corrections can then be made. 





From the experience gained in deep- 
ening the Vaughn well, one particular 
type of bit, “A”, will perform well in 
soft sands, limestones, and hard shales. 
The cone teeth are stronger and the 
space between the teeth less than in 
bits designed for softer formations. 
The teeth in this type of bit are inter- 
locking thus providing for self-clean- 
ing, whereas those in the other type of 
bit, “‘B’”’, used in the work do not inter- 
lock. For this reason the latter is not 
adapted to the drilling of shales. The 
cone teeth of the “B” bit are faced with 
an extremely hard alloy and are closely 
spaced with long tooth crests. The 
cones are not beveled and they run in 
an approximately true rolling position 
thus minimizing wear. Another type 
bit, not used but believed suitable, re- 
sembles the “A” bit in the number and 
arrangement of the cone teeth, but the 
alloy facing of the teeth is much 
heavier and corresponds quite closely 
to the facing used on the “B” bit. 

In Fig. 8 the type of bit used, bit 
penetration, average penetration in 
minutes per foot, rotary speed, pump 
fluid volume, type of formation drilled 
by each bit, and relative hardness of 
formation have been graphically plot- 
ted for each bit in a manner permitting 
a direct comparison of bit performance 
under all conditions encountered dur- 
ing the course of drilling the Vaughn 
well. The various mechanical factors 
that have a bearing on the rate of pene- 
tration will be individually considered. 

(a) Rotating speed. Referring to 
Fig. 8 it will be noted that while 
using the “A” type of bit, where the 
rotating speed was in excess of 80 
r.p.m., the average rate of penetration 
was about 10 min. per ft.; when the 
rotating speed varied from 50 to 80 
r.p.m., however, the average rate of 
penetration was about 20 min. per ft. 









































TABLE 14 
Suggested bit program for deep wells in the Lisbon field 
Depth below Type of Total No. of Avg. depth, | Time saved in| No. of bits 
Pettit, ft. bit footage bits per bit, ft. trips over saved over 
Vaughn well | Vaughn well 
0-2137 oe 2137 30 71 0 0 
2137-2422 7 285 i) 32 26.5 hr. 5 
2422-2467 ss. * 45 6 7.5 15.9 hr. 3 
2467-2517 — 50 2 25 0 0 
2517-2667 “A” 150 3 50 0 0 
2667-2672 “Cc” 5 1 5 0 0 
2672-2907 yf } 235 3 78.3 0 0 
2907-3037 —_— 130 4 32.5 0 0 
3037-3069 Core } 32 ee sone 
3069-3099 6 4 30 1 30 0 0 
3099-3133 e % 34 1 34 0 0 
3133-3151 Core 18 bean nels 
3151-3322 — 171 4 42.7 0 0 
3322-3352 “B” 30 1 30 0 0 
3352-3502 “A” 150 3 50 0 0 
3502-3547 Core 45 ee ib 5.3 hr. 1 
3547-3587 —_ 40 1 40 0 0 
ee 3587 69 47.7 hr. 9 
Summary: 
Number of “A” bits suggested, 44. 
Number of “B” bits suggested, 18. 
Number of “C” bits suggested, 7. 
Number of cores saved, 9 (see section on coring). 
Number of bits saved over Vaughn well, 9. 
Time saved in trips over vaughn well, 47.7 hr. 
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for 24 months without a failure. 


opens easily — its straight cylindrical core cannot wedge — 


seats perfectly and prevents leakage. 


Three new features of the Mission Plug Valve will completely 
satisfy you that it will operate easily and give long, con- 
tinuous use without leakage—even under severe conditions. 


The Cylindrical Core Prevents Wedging. This 
enables the Mission valve to operate more easily than the 
old-style valve with a tapered plug. Wear is reduced and 
leakage is checked because a perfect seal can be constantly 
maintained as the straight plug always fits its seat perfectly. 


Automatic Lubrication Assures a Perfect Seal. 
Mission, exclusively, uses line pressure to force the sealing 
lubricant from storage reservoirs to grease grooves which 
completely encircle each port opening. This constant pressure 
assures a perfect seal as long as a supply of grease is main- 


tained in the reservoirs. This system adds indef- 
nitely to the life of the valve and makes operation 
easier as well. 


The Super-Surfaced Split Core. Splitting the 
core prevents any possibility of binding, and permits 
grinding each core half to a perfect fit. Under line 
pressure the upstream half ‘floats’ —all the pressure 
and the only friction are on the downstream side of 
the valve. This is another reason why the Mission 
valve opens easily. In addition, friction and wear 
are further reduced, as the core is file-hard, corrosive- 
proof, and super-surfaced. This “‘super-surfacing” 
is an expensive treatment which gives the core a 
smooth, glazed surface. 
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A tapered plug also has vertical motion. It can 
seat perfectly only when wedged. Greater side 
wall clearance in operation eles a perfect seal 
difficult and allows opportunity for sand to accu- 
mulate under the seat. This increases friction 
and wear. 


LUBRICATING 
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MISSION AUTOMATIC “FULL-PORT” LUBRICATION 


Line pressure against piston in lubricating storage reservoir 
automatically forces and holds sufficient lubricant in place 
in the grease grooves to both lubricate and form a perfect 
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Lack of constant pressure to replenish 
the lubricating film as rapidly as 
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MISSION SPLIT CORE 


Perfect contact with body allows instant seal 
under pressure. This protects surfaces from sand 
and grit, reduces cutting and wear, and reduces 


maintenance costs. 


Mission Plug Valves are made with the same careful 
standards of metallurgical research, manufacturing pre- 
cision and inspection that have made each Mission prod- 
uct a leader in its field. This valve again emphasizes our 
long-established policy, “If a product designed by Mission 
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damage and leakage. 





CONVENTIONAL SOLID PLUG 


Unless wedged, a solid plug cannot fit its seat per- 
fectly. As the plug wears, it cannot fit. This per- 
mits accumulation of sand and grit, accelerating 
wear, and greatly increases difficulty of operation. 


pressures—and are available or can be ordered from lead- 
ing oil well supply warehouses. Prices of each style and 
size compare favorably with those of the best plug valves 
formerly available. Full details are available on pages 1716 
to 1724 of The Oil Weekly Composite Catalog of 1940. 

Install Mission Plug Valves under your most difficult 
operating conditions. They will save you time, labor 
and money. 
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This would indicate that a mainte- 
nance of high rotary speeds should in- 
crease materially the rate of penetra- 
tion over that expected at slower speeds. 

The correlation between rate of 
penetration and rotary speed where the 
“B” type of bit was used is not so 
definite owing to the fact that this type 
of bit was used in the drilling of sev- 
eral shale sections where it could not 
perform effectively. Then, too, the 
drilling of the extremely hard, quartz- 
itic sand sections presented unusual 
problems of penetration, and it will be 
noted that in these beds the rate of 
penetration showed a marked decrease 


- 


when the rotary speed averaged about 
40 r.p.m. Taking into consideration the 
small size of the bits and the light 
weight of the drill pipe it is doubtful 
whether the rotary speed, while these 
hard beds were being drilled, could 
have been increased materially without 
danger of a twist-off. In other horizons 
an average rotating speed of 85 r.p.m. 
gave an average rate of penetration of 
about 10 min. per ft.; an average rotat- 
ing speed of 70 r.p.m. gave an average 
rate of penetration of about 20 min. 
per ft., and an average rotating speed 
of 55 r.p.m. gave an average rate of 
penetration of about 25 min. per ft. At 


the lower average rotating speed of 
55 r.p.m. the “B” type bits were drill- 
ing principally in shale causing a pro- 
nounced drag of the cones that placed 
an unusual load on the drilling engine 
resulting in slower rotation and a con- 
sequent reduced rate of penetration. It 
may, however, be concluded very defi- 
nitely that the rate of penetration in- 
creases in almost direct proportion to 
increased rotary speed under normal 
drilling conditions; based, of course, on 
performance in formations adapted to 
the use of the “B” type bit. 

Epitror’s Note: This article will be 
continued in an early issue. 





Fig. 8. Bit record and drilling data 
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SIMPLIFIED PUMPING 
WITH KGO&E SERVICE 


hives you Greater Profit - Greater Savings 


Yes, when you use KG&E SERVICE, you get advantages that help you make 


greater savings and more net profit. Whether used for production or pipeline pump- 
ing, KG&E POWER gives you: 


. Dependability that eliminates shutdowns 
. Safety that reduces accidents to personnel and saves litigation 
. Adaptability that makes any kind of job easy 


. Ruggedness that is not influenced by weather—no matter how hot. 
cold, wet or dry, the push of a button starts your motor 
5. High salvage that lets you move to new locations with little trouble 
and minimum loss 


6. Free engineering service that is always available. 


These are just a few of the advantages of using KG&E POWER — 
advantages that mean greater savings and more profit. 

Call or write today for complete information on electric drilling and 
pumping. Learn how it will fit your requirements. Find out about our free 
engineering service and what it means to you. There’s no charge or 
obligation. 


KANSAS $3 ELECTRIC COMPANY 


WICHITA — NEWTON — ELDORADO — ARKANSAS CITY — PITTSBURG — INDEPENDENCE 
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Compressibility of Gases 


IV. Methods of Approximation 
By GEORGE GRANGER BROWN 


far wy ‘Professor of Chemical Engineering, University of Michigan 


Two errors that appeared in the March issue 
should be corrected at this time. Equation (17) 
as printed on page 28 should read as follows: 


9 


— | VdP = 


1 


P n—l 
aP.v, 1 Ae n 
P, — a." — u,” 


n—1 2g 
(17) 
On page 29 ¢ Merch issue), part of a para- 
graph was omitted. Consequently, the text be- 
tween equation (24) and the next following 
equation should read as follows: 


St. cu. ft. per hr. = 


c yak | . (24) 


If the meter coefficient is so expressed (equa- 
tion 24), the value for Z is frequently assumed 
to be equal to unity, as for ideal gases. It is 
necessary to include the correct value for Z, or 
multiply the meter reading calculated by the 


n(P,V, — P.V2) =— 


n—1 














ideal gas law by y+ To obtain a correct 


value for Z it is clear from the previous dis- 
cussion that an accurate reading for the tem- 
perature of the gas being measured is as im- 
portant as an accurate reading for the pressure. 
Because a difference of 15° between the gas 
temperature and the standard temperature in- 
troduces less than 3 percent error in the meter 
reading when assuming the ideal gas laws, the 
importance of an accurate temperature reading 
is frequently overlooked even in measurements 
at high pressure. This practice is unfortunate, 
as the temperature is most important in deter- 
mining values for Z, particularly at high pres- 
sure. 


The independent correction for the tempera- 
ture of the gas being measured should also be 
made. This can be done by multiplying by: 


y= \ 460 + t, OF. 
T ~ ¥ 460+ ¢ °F. 
The Relationship Between Z and "n" 
Te USE of the nono el 


factor, Z, was explained as a cor- 
rection factor to the ideal gas laws in 
making calculations involving gases 
under pressure. A different way of do- 
ing the same thing is outlined in a 
Bureau of Minues publication’ in con- 
nection with a factor, n, called the 
percent deviation from ideal gas. This 
percent deviation from ideal gas was 
to be determined experimentally as: 


RT _y 
n= 100 § MP » . (27) 
V 


” Deviation of Natural Gas From 1 
Law,’’ by T. W. Johnson and W. B. Bos 
U. S. Bureau of Mines Technical Paper 539. 
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GEO. GRANGER BROWN 


obtained the bachelor’s degree in 
chemical engineering from New York 
University in 1917—Post graduate 
studies, while serving as a member 
of the faculty in the Department of 
Chemical Engineering, University of 
Michigan, led to the doctor’s degree, 
received in 1924—A year later, in 
1925, the professional degree of 
chemical engineer was granted by 
New York University—During the 
period 1917-20, Brown served vari- 
ously with the Aluminum Company 
of America, Massens, New York, the 
Chemical Warfare Service, Washing- 
ton, D. C., and with the Youngstown 
Sheet and Tube Company, Evanston, 
Illinois—During the period 1920-24, 
concurrently with his studies leading 
to a Ph.D., Brown served with the 
Michigan Geological Survey as spe- 
cial investigator for clays, shales, 
and sand—He is now professor of 
chemical engineering in the Univer- 
sity of Michigan and is a member of 
the American Institute of Chemical 
Engineers, the American Petroleum 
Institute, the Society of Automotive 
Engineers, the American Society for 
Testing Materials, the American 
Chemical Society, and was awarded 
the William H. Walker Award for 
1939 for meritorious contributions to 
chemical engineering literature—Al- 
though his work has taken him into 
many branches of the chemical in- 
dustry, he has always kept up ac- 
tive work in the petroleum industry, 
particularly concerning the proper- 
ties of natural gasoline and its con- 
stituent hydrocarbons. 




















where 
RT 
MP 


= specific volume at T and 


P as computed by the 
ideal gas equation 


V = measured specific vol- 
ume at T and P. 


RT 
V (100 = 
( -+n)= 100 —— “VP 


pv =(—10_ 100 = \ RT _ 
100+nJ) M | 


pre )NRr 
100+ n 
PV=ZNRT .... (4) 
100 
~ 100+ n 
1  100+n _ n 
Z ~—s-:100 on (285) 


= — 100 29 
n= i ew & «@ 
7, (29) 


Although the compressibility factor, 
Z, is a more convenient factor to use 
than the so-called percent deviation 
from ideal gas, it is clear that the two 
are mutually convertible and therefore 
interchangeable, as in the relationship 
given by equation (29). Values for n 
may be determined, therefore, from 
values of Z, obtained from Fig. 4 in 
the manner described in the second in- 
stallment, by means of equation (29). 
As the values for Z so determined are 
accurate within 1 percent, accurate 
values for n may be computed in this 
manner from the composition of gas 
without the necessity of experimental 
measurement. 


(28a) 


A Convenient Approximation 


Frequently the gas composition is 
not readily available and some more 
convenient relationship would be use- 
ful even at a sacrifice in accuracy. In 
Fig. 8 is plotted the pseudo-critical 
pressure in lb. per sq. in. absolute as 
a function of the specific gravity of 
the gas (referred to air as 1.0) as reg- 
ularly determined at atmospheric tem- 
perature and pressure. The points rep- 
resent all the available data on natural 
gases, and clearly indicate a smooth 
curve from which the pseudo-critical 
pressure of a natural gas may be esti- 
mated within close limits from the 
observed gravity. 

Fig. 9 is a similar plot of the abso- 
lute pseudo-critical temperature as a 
function of the specific gravity of the 
gas. With a few exceptions the points 
fall on a smooth curve that may be 
used to estimate the pseudo-critical 
temperature of a natural gas from its 
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], Above is the new BJ Casing Spider 
which is operated by a single lever. 
It is readily removed by opening the 
door, but the door cannot be opened 
while the Spider is supporting the 
casing. The four slips, with flat backs, 
grip instantly when the lever is re- 
leased. 


2. The universally popular BJ Weld- 
less Links are now equipped with Wire 
Line Handles, which are easier to grip 
and will not kink or bend, 

3. The complete line of BJ Triplex 
Hooks now includes the “300” for the 
longest, heaviest strings of drill pipe 


or casing; the “150” (not shown) for 
wells of average depth; (4) the “100” 
for 100-ton loads in shallower wells; 
and (5) the “50” for portable rigs, ex- 
ploratory work and other service 
where 50-ton loads are the maximum. 


6. Fast enough for casing service — 
strong enough to break out drill collars 
and reamer subs—the BJ Extra Heavy 
Rotary and Casing Tong. 

7. The fully heat treated body of the 
BJ} Type A Elevator withstands fast. 
tough, heavy-duty service on _ tool 
joints, but none of its speed has been 
Sacrificed, 

Remember to see the complete line a 
B] Drilling, Production and Corin 


Tools at Tulsa—you can use them 
YOUR work. 


BYRON JACKSON CO. 
LOS ANGELES 
Houston ¢ New York 
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PSEUDO-CRITICAL PRESSURE, 
LB. PER SQ.IN. ABSOLUTE 


0.7 


08 09 


GRAVITY OF GAS (AIR=1.0) 
Fig. 8. Pseudo-critical pressure plotted against gravity of gas 





specific gravity (referred to air as 1.0). 
Although agreement with the curve is 
not so good for the pseudo-critical 
temperature in Fig. 9 as for the pseudo- 
critical pressure in Fig. 8, the relation- 
ship may be used when an accurate 
analysis is not available. 

If the gas from a single source is 
analyzed over a period of time, curves 
such as those given in Figs. 8 and 9 
may be determined, which should give 
the pseudo-critical temperature and 
pressure of gas from that source as a 
function of specific gravity with a high 
degree of precision. In Figs. 8 and 9, 
gases from many fields and different 
sources have been combined in an effort 
to find a relationship that might be of 
universal application. Although Figs. 
& and 9 are probably entirely satisfac- 
tory for most conditions, the possibility 
of increased error should be recognized 
in their use. 


Calculating Gas Formation Pressure 


In determining the pressure in the 
producing formation, or at the bottom 
of a gas well, from the shut-in equi- 
librium casinghead pressure, it is neces- 
sary to know the density of the gas in 
the well. In many cases the gas has 
been assumed to follow the ideal gas 
laws with results that may be in con- 
siderable error. 

Reference to Fig. 9 indicates that 
the pseudo-critical temperature for 
most natural gases is approximately 
375° absolute, so that the pseudo-re- 
duced temperature of such a gas when 
in a well would vary from about 1.4 
to 1.6 corresponding to temperatures 
from 60°F. to 140°F. Similarly from 
Fig. 8, if the absolute pressure is be- 
tween 1200 and 3300 lb. per sq. in., 
the pseudo-reduced pressure would be 
between 2 and 5. Over these ranges of 
reduced temperature and pressure, the 
value for Z as indicated in Fig. 4 is 
reasonably constant for any reduced 


134 


temperature so that a single value for 
Z taken at the average temperature 


and pressure of the gas in the well 
may be used as the correction factor 
to correct the density calculations for 
deviations from the ideal gas laws. 


For example, compute the bottom- 
hole or formation pressure, from the 
following data: 

Specific gravity of gas (air = 1) 0.680 
Molecular wt.— 28.9* & 0.68 — 19.7 
Shut-in casinghead pressure . 

- 1900 Ib. per sq. in. abe. 
Cosinghuad elevation above sea 

° . . 4100 fr. 
Depth of well (2200 ft. subsea ) 

oS Ge ae ae 6300 fr. 
Average temperature . cd 

. we 80°F. (540 

Computations: 
Pseudo-critical pressure from 

Fig.8 . 668 lb. per sq. in. abs. 
Pseudo-critical temperature from 

Fig. Sis es ee >: ee ee 


- het 


*28.9 — mol. wt. of air. 





TABLE 5 


Sample calculation of gas reserves beginning July I, 1940 





Date ERAT Cae. 


| Specific gravity of gas 

Pseudo-critical fond ona oo iis. 8 or from analysis), 
Ib. per sq. in. a 

ee temperature (Fig. 9 or frem 
analysis), ° ; 

Total gas dentin from reservoir in billicns 
std. cu. ft. at 14.65 Ib. per sq. in. and 60°F . 

Reservoir pressure, P, lb. per sq. in. abs. (measured, 
or calculated from shut-in ae pres- | 
sure as described) . ‘ 

Reservoir temperature, T, °F. . . eG 

Pseudo-reduced pressure in reservoir, Pr... 

Pseudo-reduced temperature in reservoir, Tr . 

aa. Z, at reservoir conditions 

Std. cu. ft. of gas in 1 ecu. ft. of pore space in | 
reservoir 

379 x P 


ZRT — 
_ ne ft. Hae enn from 1 cu. ft. of pore 
measurement 
Caleulated billions cu. ft. of pore space to pro- | 
a total gas production since first measure- 


P 
= 0.062 —— 
Z 





| Calculated initial reserve at 2000 Ib. per sq. in. | 
reservoir pressure or first measurement in bil- | 
lions of std. cu. ft. (159.4 x pore space) 
Current reserve in billions of std. cu. ft 


Footnote to line 1 ll 


molecular wt. under reservoir conditions is: 


=6100 

P 
in 1 cu. ft. 
P 379 P 
379x—_—___ = — 

ZRT 6100 Z 


The number of std. cu. ft. 


Footnote to line 12 


value of line 11, namely, 159.4. 


Footnote to line 13 


line 5. 


Footnote to line 14 


11, namely, 159.4. 


Footnote to line 15 





The volume of 1 lb.-molecular wt. of an ideal gas at standard conditions (60°F. and 14.65 
Ib. per sq. in. abs.) is 379 cu. ft. The number of standard cu. ft. of gas, therefore, in one 
cu. ft. of pore space in the reservoir will be 379 divided by the volume of 1 Ib.-molecular wt. 
at the conditions of temperature and pressure existing in the reservoir. The volume of 1 Ib.- 


ZRT Z Z 
V=——= ar ( - }=10 r1sro( - 
P . P P 


of pore space is, therefore: 


=0.062 
The values in line 12 are obtained by subtracting the values in line 11 from the original 
The values in line 13 are obtained by dividing the values of line 12 into the values of 


Values in line 15 are obtained by subtracting values in line 5 from line 14. 


Values in line 15 are obtained by subtracting line 5 from 14. 





1/40 9/10/40 


‘| giyai | 12/30/41 


0.68 


668 


647 


910 1020 | 1010 | 1030 
654 160 «| «357 |S (290 
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Pseudo-reduced temperature 





460 + 80 
oF, = ————_- = 1.42 
at 80°F 380 
Pseudo-reduced pressure at 1900 Ib. 
: 1900 
per sq. in. abs. = - 668 a 2.06. 


Z at T; — 1.42 and P, = 2.84 

from Fig. 4 . . . - ~ 0.725 

As the pressure increases, the value 
for Z decreases very slightly (less than 
1 percent) and the value of 0.725 may 
be used as an average value for the 
entire depth. 

The increase in pressure, from cas- 
inghead to bottom of hole in Ib. per sq. 
in., equals the density of the gas in 
lb. per cu. ft. for conditions of average 
temperature and pressure between cas- 
inghead and bottom, times depth in ft., 
divided by 144. 

Let AP = pressure at bottom minus 
pressure at casinghead. 

P 


Density =—— = ==> = 


V ZNRT 


A 
1900 + 


--—_— = 
0.725 X ——  X 10.71 X 540 
x t97 * x 
AP 
= 0.00474 { 1900 + 3. 
2 


__ density X depth __ 
. 144 = 


AP 





rrr rrr rrr rrr OO rrr 


A 
0.00474 ( 1900 + < 6300 
2 





144 
AP = 0.208 (1900 +}. re, 
2 


— 395 + 0.104 AP. 
AP = 441 Ib. per sq. in. 

The bottom-hole pressure is, there- 
fore, 1900 + 441 or 2341 Ib. per sq. 
in. absolute. 

The method just outlined has been 
checked against numerous measure- 
ments of bottom-hole pressures in gas 
wells and found to agree closely in all 
cases. 


Calculating Gas Reserves 


If the quantity of gas produced over 
definite time intervals is known, and 
the formation pressure can be computed 
at the beginning and end of each time 
interval, the gas reserves and the pres- 
sure drop accompanying further pro- 
duction may be calculated with satis- 
factory accuracy by the relationships 
already presented. 

The data tabulated in Table 5 will 
make clear the application of these re- 
lationships to the calculation of gas 
reserves whether the data begin with 
the original tapping of the reservoir or 
at some later period. 





If the true formation pressure is used 
in the calculations as outlined in Table 
5, the calculated reserve will be accu- 
rate. But in many cases where the per- 
meability of the formation is low, the 
bottom-hole pressure as measured or 
calculated from shut-in casinghead 
pressure is less than the correct equi- 
librium pressure of the formation, un- 
less the well is shut-in for some time. 


If the pressure used in the calcula- 
tion, line 6, is low, the calculated std. 
cu. ft. of gas in 1 cu. ft. of pore space, 
line 11, is proportionately low. This 
results in a low value for pore space 
and a low value for the calculated re- 
serve. It is important, therefore, to be 
sure that thé formation pressure used 
in such calculations is the true equilib- 
rium pressure that is attained after the 
gas in the formation is in equilibrium 
with the gas in the bottom of the hole. 


The accuracy and convenience of the 
compressibility factor makes calcula- 
tions of gases at high pressures as accu- 
rate and almost as simple as the use of 
the ideal gas laws at low pressures. Hav- 
ing the relationships of Figs. 8 and 9, 
only the specific gravity of the gas, or 
its molecular weight, is required for 
the satisfactory use of the compressi- 
bility factor. This is no more informa- 
tion than is required for the application 
of the simple ideal gas laws. 


DBP BB PBL PPP PPB 


Fig. 9. Pseudo-critical temperature plotted against gravity of gas 
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STATIC PRESSURE ELEMENT 


4’ Static Measurement in | 
Orifice Meter Work Requires "sn ba e 
a High Degree of Accuracy Es 
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Since in the mathematics of gas measurement ld 
with the orifice meter the static pressure is of 
equal importance to the differential pressure, 
it is necessary to use the best available means 
to measure and record the static pressure. ES 
The time proven long helical pressure coil [ 
insures extreme accuracy over its entire 
working range, with a minimum of fatigue 
effect. Adjustability, making use of mi- 
crometer zero setting, and readily available 
calibration adjustment is maintained in this | 
assembly. The field man will appreciate the a | ‘ 
simplicity of assembly and servicing. A 


separate connecting tube permits replacement 





of this part, without disturbing the coil proper. 
The many features built into this coil are 
illustrated in Bulletin No. 1050,—a copy will . 
be sent on request. —. 


PITTSBURGH EQUITABLE METER COMPANY 


MERCO NORDSTROM VALVE CoO. 


NEW YORK: BUFFALO: PHILADELPHIA a7) ‘ ‘ DES MOINES - CHICAGO - COLUMBIA 
KANSAS CITY - TULSA- LOS ANGELES GLHI Of feces - PITTSBURGH, PA MEMPHIS - OAKLAND - HOUSTON 
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Fig. 1. General view of main 
drawworks 





WALLACE A. SAWDON 


Pacific Coast and Foreign 
Editor 


Rotary Super-Rig of Advanced Design Is 
Largest In Operation 


It anticipates the heaviest duty demands likely to be encountered in deep drilling 
for some time to come, is steam-driven, has largest drawworks yet built, and a 
combination standby drawworks and rotary table driven by one engine 


HAT is unquestionably the 
largest well-drilling plant ever 
assembled has recently been installed by 
Superior Oil Company for drilling its 
Weber No. 2 well in the Rio Bravo 
field, California. In addition to using 
500-lb. steam and some of the largest 
and heaviest equipment yet employed 
for rotary operations, this new rig in- 
cludes the largest drawworks ever built 
and introduces a combined rotary drive 
and standby unit of advanced design. 
The other surface equipment, steam 
generating plant, and pumps are simi- 
lar to those described in previous ar- 
ticles' but with the installation of the 
new drawworks and combined rotary 
drive and standby unit, the original 
“super-rig” objective of the company 
has been realized. There is no doubt 
about the equipment being adequate 
for efficient drilling to any depths con- 
ceived as possible at the present time; 
in the meanwhile, fast completions to 
the 11,500-ft. depths in the Rio Bravo 
field will be accomplished with max- 
imum facility. 
The new drawworks is shown in Fig. 
1. This drawworks has three shafts, 
three speeds, and an air-operated fric- 
tion clutch on the high drive to the 
drumshaft. Together with a 40-in. 
1“Large Drilling Equipment Tested on Two 
Wells in California,’ The Petroleum Engineer, 
August, 1939, and ‘‘Heavy Duty Surface Equip- 
ment for Deep Drilling Being Tested in Cali- 


fornia,’’ The Petroleum Engineer, March, 1939, 
both by Wallace A. Sawdon. 


rrr rer 





Fig. 2. Combined standby drawworks 
and rotary table driven by one engine 
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double rotor hydromatic brake, it is 
mounted as a single unit on a skid-type 
unitized frame having an overall 
length of 28 ft. It is driven by a 15 by 
14 twin-cylinder engine of the piston- 
valve type equipped with roller bear- 
ings and having a built-in chain guard. 
This engine is operated with 500-lb. 
steam. The chain drive from engine to 
drawworks consists of two 3'%-in. 
pitch double chains. Cascade lubrica- 
tion is used with all sprockets, clutches, 
and bearings, which are enclosed in oil- 
tight housings. 

Although the drawworks has a total 
of three speeds, there are only two 
chain drives to the drumshaft. When 
handling drill pipe only two speeds are 
used—a multiple jaw clutch low speed 
and an air-operated multiple disk-type 
friction clutch high speed. A com- 
pound low speed obtained by means 
of a novel drive involving the jack- 


shaft and lineshaft provides for han- 
dling casing or for pulling on a stuck 
drill-pipe string. The high-speed and 
low-speed drives to drumshaft are each 
two double 34%-in. pitch chains and 
the compound drive of jackshaft to 
lineshaft to jackshaft is one double 
3%-in. pitch chain. There are no 
clutch keyways on the jackshaft or 
drumshaft, these having been elimi- 
nated by means of gear tooth members 
rigidly mounted to drive the sliding 
clutches. No rotary drive is provided 
and when this drawworks is used some 
other power must be used to drive the 
rotary machine. This adds to the com- 
pactness of the design. 

The drum is 32 in. in diameter by 
577% in. long and is grooved for 144- 
in. line. This provides for spooling 
1080 ft. of 1%4-in. line in less than 
three layers and requires but two rises 
of the line. The 1080-ft. length is 














Fig. 3. Steam at 500-lb. press 
used to drive these two 15!/, by 
91/2 by 20 slush pumps 
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control water regulator for hydromatic 
brake circulation, disengaging gear 
tooth coupling attachment to hydro- 
matic brake, catline hoist and standard 
high-speed automatic cathead with 
foot-operated controls, long roller- 
bearing rope roller on driller’s end and 
short roller-bearing rope roller on far 
end, and front drum, brake rim, and 
rear shaft guards. 

The entire unit is provided with 
diamond tread steel flooring. The as- 
sembly weighs 80,000 lb. and was 
shipped on a flat car via railroad. It 
was transported from the flat car 
to the well site on a tractor-drawn 
trailer supported by two axles, each of 
which had four rubber-tired wheels on 
each end, a total of 16 wheels carrying 
the load. Unloading of the drawworks 
began on a Monday morning and the 
well was spudded-in on the following 
Friday morning. 

The combined rotary drive and 
standby unit is the latest design of 
horizontal twin steam engine drive for 
powering the rotary machine. It is set 
on the derrick floor as illustrated in 
accompanying photographs and the one 
engine driving both the rotary machine 
and the standby hoist thus eliminates 
the engine placed below the derrick 
floor, which, on the other super-rig in- 
stallations, powered the rotary table 
alone. Moreover, the 20'-in. rotary 
machine is operated by a gear drive 
and not through chains as was the case 
in the underfloor rotary drive. 

Fig. 4. Well deviation is checked by a wire-line drift recorder The assembled rotary drive and 

operated by this hoist standby unit with sand reel, rotary ma- 
chine, and engine is shown in Fig. 2. 
This assembly is made-up of two units 














ample for 8 lines in the 176-ft. derrick 
that is being used for drilling this well. 
The combination low and second speed 
drive through a multiple jaw clutch 
has a gear tooth spline drive to the 
drum. The drumshaft is of 1134 in. 
nominal diameter and 15 ft. 41% in. 
long. The brake rims are 62 in. by 
10% in. and are water-cooled. The 
brake leverage ratio is 73 to 1. 
Compressed air for operation of the 
drawworks friction clutch is supplied 
by an 8 by 8 by 10 steam-driven air 
compressor operating on 150-lb. steam 
and situated below the derrick floor at 
the end of the drawworks engine sub- 
structure. Other auxiliary equipment 
on the drawworks includes a pressure 





Fig. 5. Five boilers supply steam at 
500-lb. pressure for drilling 
operations 
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Fig. 6. Going back in the hole after a trip to change bits. The enclosed rotary- 
table drive can be seen in front of the standby drawworks 


ee 








—the engine and standby hoist unit 
and the rotary machine and driveshaft 
unit. The 12 by 12 piston-valve-type 
twin-cylinder steam engine is operated 
by 350-lb. steam. The drive from a 26- 
tooth engine sprocket to a power trans- 
mission shaft is through a 3'%-in. 
pitch double chain. Driving of the 
rotary machine is by an extended shaft 
from a beveled gear on the power 
transmission shaft. This driveshaft is 
connected to the rotary machine by a 
floating shaft with a gear-type flexible 
coupling at each end. A sprocket is 
proved on the pinionshaft of the ro- 
tary machine between the flexible cou- 
pling and outboard bearing and is used 
for drilling the rat hole. 

The sand-reel shaft, which is also a 
catshaft, is chain driven from the 
power transmission shaft and the 
drumshaft in turn is chain driven from 
the sand-reel shaft. A plain cathead is 
on one end of the sand-reel shaft and 
an extended type cathead is on the 
other end or operating side of the ma- 
chine. This extended cathead is used 
for spinning-up the drill pipe and is 
placed to give complete visibility and 
unobstructed passageway between the 
cathead and the hole. The standby 
drum with two 54-in. rims has a ca- 
pacity of 3500 ft. of 1%4-in. line and 
the sand reel a capacity of 15,000 ft. 
of 9/16-in. line. The overall width of 
the unit is 8 ft. 

By remote control, the standby unit, 
as well as the drawworks, is operated 
from the driller’s position. The stand- 
by unit, of course, can be operated at 
the standby position. A pneumatic 
power reverse unit is assembled on the 
rotary drive and standby engine and 
pneumatic reverse control is from both 
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positions. A hydraulic throttle control 
provides steam control of the rotary 
and standby engine from the driller’s 
position. When a standby hoist is not 
desired, the rotary drive assembly alone 
can be used. 

The steam generating plant consists 
of five domeless 500-lb. steam pressure 
boilers with a rated capacity of 130 
hp. and with super-heaters built in- 
tegrally in the units. Fuel gas and air 
to the burners are automatically con- 
trolled. The three feedwater pumps 
are 10 by 64 by 10 and are mounted 
as a unit on one base with two 10-kw. 
turbo generators. The 500-Ib. steam is 


used for operation of the 15 by 14 
drawworks engine, the large mud 
pumps, the feedwater pumps, and the 
turbo generators. As the 12 by 12 
rotary drive and standby engine and 
the 14 by 7% by 14 mud-mixing 
pump operate on 350-lb. steam, a pres- 
sure-reducing regulator on a_ special 
steam line to these units reduces the 
steam pressure from 500 lb. to 350 Ib. 

Two 154 by 9% by 22 slush pumps 
are used for circulating the drilling 
fluid. These pumps are still the largest 
being employed for rotary-drilling 
operation and, using 500-lb. steam at 
a speed of 60 s.p.m., have a displace- 
ment of 1450 gal. per min. each. The 
suction connection is 10 in., discharge 
pipe connection 31/2 in., steam inlet 4 
in., and steam exhaust 6 in. 


The other equipment being used is 
the same as described in the previous 
articles' mentioned above. Practi- 
cally all the equipment is of the largest 
and heaviest types available. Rotating 
speeds to 450 r.p.m. are contemplated 
with this rig but faster rotation may 
be used on future wells. 

One week after the well was spud- 
ded-in, a depth of approximately 6700 
ft. had been reached with 1234-in. 
surface string run and cemented. After 
setting the surface string the well was 
equipped with a full-closing cellar con- 
trol gate above which was placed a 
blowout preventer. The well will prob- 
ably be drilled to a depth of about 
11,500 ft. Completion (including run- 
ning and comenting 7 %-in. casing, and 
running 534-in. liner and 2'/2-in. tub- 
ing) is expected in less than 40 days. 





Fig. 7. Drill pipe incorporating the new integral tool joint was used in drilling 
the well 









I 






































































“You Cant Tell the 
Players Without 
a Program!” 





And you can’t get the mog 
The INTERNATIONAP 


without a copy « 


When attending the Tulsa 

Show, get your Free Copy of | 
The 
OIL SHOW DAILY | 
at The Petroleum Engineer | 
Building on Drake Drive. 





The OIL SHOW DAILY will ! 


156 THE PETROLEUM ENGINEER, APR., 1940 


















i ETROLEUM EXPOSITION 
THE OIL SHOW DAILY 


( Tabloid News-Pictorial published on the grounds of the Inter- ) 
national Petroleum Exposition by The Petroleum Engineer. 















| Issued on the Four Peak Days, Monday through 
, | Thursday. Each Issue Contaiming... 
tt DIRECTORY OF EXHIBITS 
MAP OF GROUNDS 

PROGRAM OF EVENTS 
ie PAGES OF PERSONALS 
‘7 SCORES OF PHOTOGRAPHS 
EXPERT NEWS COVERAGE OF 
ALL EVENTS 


e Talk of the TULSA SHOW 


THE PETROLEUM ENGINEER, APR., 1940 157 


» 


























P 615.51 


Engine driving centrifugal pump in 
station at Kadane Corner, 
Wichita County, Texas 
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J. C. ALBRIGHT 


Pump Station on Oil Pipe Line Designed 
for Ready Dismantling 


HE first demand upon a pipe line 

station handling crude oil is the 
uninterrupted delivery of the material 
being pumped. To insure continuous 
delivery of oil from the station, the 
equipment should be fitted with ap- 
paratus that will guard against shut- 
downs due to any preventable reason. 
To attain a high salvage value, pro- 
vision should be made whereby the en- 
gines, pumps, and auxiliary equipment 
can be dismantled and shipped with 
the least amount of trouble and delay. 
Many of these features have been in- 
corporated in the design of the pipe- 
line station of Sinclair Prairie Pipe 
Line Company, just north of Kadane 
Corner, in the K.M.A. field, Wichita 
County, Texas. 


The station was built to pump 
K.M.A. crude oil through the pipe line 
system that connects with Sinclair’s 
trunk line in Jack County. It is situ- 
ated near the banks of Beaver Creek. 
The site was selected so that most of 
the oil passing through the field gath- 
ering system will flow by gravity to 
the steel storage tanks at the pump 
station. 

A 600-r.p.m., 9-in. bore by 12-in. 
stroke, six cylinder, vertical gas en- 
gine was installed as the power unit, 
coupled through a geared speed in- 
creaser to a multistage centrifugal pipe- 
line pump. The pump has a capacity of 
350 gal. per min. at a speed of 3600 
r.p.m. against a head of 1975 ft. All 
three units may be considered as a sin- 
gle unit, as they are mounted on a sub- 
stantial I-beam sub-foundation. 

Instead of building foundation 
forms to provide a raised concrete 
block, well above the pump-room floor 
as in most installations, the foundation 
was finished almost flush with the floor 
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level. Standard foundation bolts were 
placed so that they would extend 
through holes in the I-beam sub- 
foundation instead of through the bases 
of the three units. The I-beam base was 
supplied in two sections, flanged to- 
gether so that all units are in alignment 
as soon as the flange bolts are tightened. 

The engine cooling system is a closed 
circuit, with the water passing through 
a more or less conventional heat ex- 
changer. The water first flows through 
the shell-and-tube lubricating -oil 
cooler before it enters the jackets of 
the cylinders. The lubricating oil is 
thus cooled from a crankcase tempera- 
ture of 120°F. to about 80°F. The oil 
used in the geared speed increaser is 
also cooled in a small shell-and-tube 
exchanger, to maintain a relatively low 
temperature in the gear case of that 
unit. Water is also circulated through 
the pump-shaft packing-gland coolers 
to reduce the temperature of the unit. 

The lubricating oil is drained fre- 
quently from the crank case of the en- 
gine and the gear case of the speed in- 
creaser, and treated to remove foreign 
matter, such as particles of bearing 
metal and sludge that may have ac- 
cumulated while the machines are in 
operation. The oil is washed with hot 
water, which is circulated from the 
base of the oil reclamation vessel 
through a jacket on the exhaust pipe 
of the engine, and back to the oil 
reclamation vessel. A small rotary 
pump powered by a 1-hp. electric 
motor is used to circulate the water, 
and a similar unit is installed beside 
the first to pump the oil from the re- 
ceiving tank to the reclamation ves- 
sel, and to an overhead supply tank 
from which the oil flows by gravity to 
the service taps. 


The I-beam foundation described, 
was used so that, if necessity arises, all 
that is required to move the units is 
to remove the nuts from the founda- 
tion bolts, unflange the pipe lines, and 
uncouple the foundation I-beam. Prac- 
tically all of the station lines are in- 
stalled in a concrete-lined, grating- 
covered trench, so that all equipment 
may be moved except the foundation 
block and pump-room floor. 
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Compact, Efficient Equipment In New 





Gasoline Plant 


Liquid and vapor pressures force liquid products 

through the processing equipment in Waskom, Texas, 

gasoline plant. Two-coil, direct-fired preheater fur- 
nace is innovation in gasoline-plant design 


By 
D. N. BARROW, Plant Superintendent 


and 


DON ATTAWAY, Arkansas Fuel Oil Company 


EGINNING construction on De- 
cember 26, 1939, the Arkansas 
Fuel Oil Company completed erection 
of the Waskom gasoline plant on Feb- 
ruary 28, 1940—an elapsed time of 65 
days required for construction, even 
when handicapped, as it was, by rains, 
extreme cold, and wind. 

The plant is situated on a 20-acre 
tract about 1 mile southwest of 
Waskom, Texas, and is partly visible 
from U. S. Highway 80 passing about 
34, mile due north of the plant. The 
plant has several unusual features that 
are of interest. 

Gas is gathered from five company- 
owned wells within a 5-mi. radius of 
the plant by three 4-in., one 8-in., and 
one 2-in. line. These lines converge at 
the plant site. The gas passes through a 
header into a high-pressure separator, 
thence through two absorbers, and is 
discharged into the 16-in. ‘main gather- 
ing line of the distribution department. 
The measuring equipment consists of 
two 8-in. inlet meter runs and two 
8-in. outlet meter runs with two back- 
pressure control valves to regulate and 
maintain the desired pressure. 

The absorber battery consists of two 
conventional, countercurrent, tray- 
type, vertical absorbers. One of these 
vessels is 40 in. in diameter by 30 ft. 
and the other is 36 in. by 30 ft. These 
absorbers are being operated at 350-lb. 
pressure at the present time. 

Condensate trapped in the high-pres- 
sure inlet scrubber flows in the usual 
_ manner to a 6-ft. by 10-ft. distillate 
accumulator. Rich vapors from this 
vessel are charged into a 36-in. by 31- 
ft. reabsorber operating at about 45 
lb. pressure, and stripped of their gaso- 
line content, after which the dry gas 
is utilized as boiler fuel. 

The distillate is then charged into a 
primary steam heater controlled by a 
recorder-controller instrument and 
thence to a 36-in. by 8-ft. gasoline 
flash tower. The enriched vapors from 
the latter tower then rise into a 5-ft. 
by 13-ft. reflux section of the gasoline 


still. The denuded distillate, controlled 
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by a liquid-level control, flows into a 
charging line to a direct-fired pre- 
heater furnace having 60 horizontal 
tubes of which 12 in a separate section 
are set aside for heating the distillate 
as charging stock to a naphtha still. 
The naphtha still is a 36-in. by 31- 
ft. vertical vessel that also receives a 
side stream charge from a 48-in. by 
8-ft. naphtha flash tower into which 
the absorption oil from the stripping 
section of the gasoline still has been 
charged after being preheated through 
the remaining 48 tubes in the direct- 
fired preheater. A side cut from the 
naphtha still passes through a fabri- 
cated steam stripper, thence through 
a water-cooled condenser and into an 


accumulator, from which it emerges as 
a premium-grade kerosine. 

The overhead from the naphtha still 
passes through a condenser and into an 
accumulator. Reflux for the unit is 
picked up from this accumulator by a 
3 by 2 by 4 simplex pump. The finished 
naphtha is trapped to storage. 

It is well to note in the condensate 
or raw distillate cycle that prime pres- 
sures are used as motive power and no 
pump is involved except for refluxing. 

The absorption oil flow likewise 
makes full use of pressure differences. 
The enriched oil from the absorbers is 
trapped into the base of the reabsorber 
wherein the ccnsequent drop in pres- 
sure from 350 lb. to 45 lb. ailows the 
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vapors to flash and mix with the vapors 
of the raw distillate accumulator; the 
recoverable portions are absorbed by 
lean oil circulated over the reabsorber 
by a 6 by 4 by 6 pump. The oil then 
passes through one shell-and-tube heat 
exchanger, thence into a stream pre- 
heater, and to the top of a six-tray, 
4-ft. by 13-ft. stripping section. 

The lean oil from the base of this 
section is then charged into the 48- 
tube section of the direct-fired pre- 
heater and raised to a temperature of 
380°F. prior to being charged into 
the naphtha flash drum. Vapors re- 
leased in the drum rise to the side 
stream charge of the naphtha still as 
previously explained. 

The denuded oil from the bottom of 
the naphtha flash drum is trapped-out 
and passes countercurrent to the cold 
rich oil through an exchanger and 
thence through a water-cooled con- 
denser, thus decreasing the temperature 
to about 90°F., after which the oil is 
accumulated in an 8-ft. by 10-ft. 
vessel serving as a lean oil surge tank. 
Two 9 by 4% by 10 duplex pumps 
take suction from this tank and start 
the oil through its cycle by discharging 
it into the high-pressure absorbers. 

The gasoline distillate section is com- 
pactly and neatly arranged. Vapors 
from the still or stripping section as- 
cend into a 5-ft. by 13-ft. vertical 
reflux section having 7 trays, and then 
pass into two enclosed, short-tube- 
type water-cooled condensers, thence 
through an aftercooler of the same 
type, and into a 6-ft. by 10-ft. raw 
gasoline accumulator. Vapors from the 
latter vessel are also utilized as plant 
fuel. Reflux is apportioned over the 
still by two 54% by 334 by 7 pumps 
controlled by instrument. 

The raw gasoline is then charged into 
a 30-tray stabilizer having a diameter 
of 18 in. and a height of 60 ft. This 
column operates at a pressure of 130 
lb. A reboiler temperature of about 
264°F. is maintained in order to man- 
ufacture a 14-lb. Reid product. 

An interesting feature on the stabi- 
lizer is a 3-way valve to control reflux 
accumulator liquid level. By this auto- 
matic device, vapors may be bypassed 
around the reflux condenser when the 
level in the accumulator tends to be- 
come too high. Vapors from this accu- 
mulator are recovered for plant fuel. 

The distillate accumulator is equip- 
ped with a liquid-level control valve 
that automatically traps raw distillate 
to storage when the level tends to be- 
come too high due to increased gas 
loads or to accumulations of conden- 
sate in the gathering lines being flooded 
into the high-pressure inlet scrubber. 

The preheater furnace is an inter- 
esting installation due to the fact that 
two stocks are processed in separate 
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General view of Waskom gasoline 
plant 


coils within the furnace separated by a 
bridge wall of fire-brick. Temperatures 
on these two coils are maintained with 
separate burners, each controlled by 
its own instrument. The temperatures 
on the outlets of these two coils differ 
by about 100°F. This provision of 
dual temperatures within a single fur- 
nace may be customary in refinery 
practice, but it is believed an innova- 
tion in gasoline plant operation. 

Water for plant use is supplied by 
two wells drilled to a depth of 90 ft., 
in which the water is lifted by the en- 
ergy of residue gas obtained from the 
various plant vessels; after lifting the 
water, the gas may be utilized as plant 
fuel. An unusual feature of these wells 
is that they are equipped with special 
jets whereby the water may be lifted 
with a lower pressure and smaller vol- 
ume of gas than in ordinary perforated 
tubing and casing installations. 

The cooling tower is perhaps differ- 
ent from the usual structure in that 
it contains a drift eliminator. The 
structure is a 12-deck redwood louver- 
type tower, comprising five 6-ft. bays. 
The grids that distribute the water are 
placed at an angle of about 30° in- 
stead of the conventional horizontal 
style, which increases the efficiency of 
the tower and reduces wind loss. 

Water for the plant is circulated by 
a 4 by 5 single stage centrifugal tur- 
bine-driven pump that pumps water 
to the condensers and coolers and back 
over the tower continuously. Boiler 
feedwater is taken from the hot dis- 
charge of various preheaters and con- 
densers into an 8-ft. by 10-ft. tank and 
the cold make-up feedwater is con- 
trolled by an interesting float arrange- 
ment, fabricated in the field from a 


piece of equipment salvaged from 4 
discarded ‘“‘cheese-box” still vessel. 

Steam is generated by a battery of 
four boilers. Three of the boilers are 
85 hp. and the fourth is 125 hp. These 
boilers operate at 150-lb. pressure and 
are equipped with automatic fuel gov- 
ernors. The entire battery is housed in 
a 22-ft. by 40-ft. fabricated steel and 
sheet-iron building. 


Electricity for plant lights is gen- 
erated by two turbine-driven genera- 
tors, one a 3 kw. and the other a 4 
kw. in size. Practically all lighting is 
done by elevated flood-lights—a de- 
parture from usual plant lighting prac- 
tices. 


Modern safety equipment is installed 
throughout the plant including latest 
fire-fighting equipment as well as ample 
relief valves. The plant is equipped 
with an emergency manifold for a 
quick shutoff whereby all burners may 
be shut down from one central point 
at a safe distance. A relief valve in- 
stallation ahead of the shutoff mani- 
fold vents vapors from vessels to a riser 
outside the plant yard. 


Adequate standbys are provided for 
every pump on the plant, although no 
pumping is required in the oil circuits 
except for the lean oil over the absorb- 
ers. The pump battery is compactly 
arranged and conveniently situated. 

Storage facilities consist of three 
8-ft. by 30-ft. horizontal tanks for 
finished gasoline; one 8-ft. by 30-ft. 
horizontal tank for distillate storage; 
one 10-ft. by 30-ft. tank for kerosine 
storage; one 15-ft. by 20-ft. tank for 
naphtha storage; one 10-ft. by 22-ft. 
tank for absorption oil storage; one 
10-ft. by 30-ft. tank for blending 
naphtha and natural gasoline for motor 
fuel, and one 8-ft. by 10-ft. vertical 
utility or work tank. 


Plant production is pumped through 
two 2-in. welded lines to a four-car 
loading rack situated about three quar- 
ters of a mile north of the plant on the 
Texas and Pacific Railway. The loading 
pump is a 10 by 6 by 12 duplex pump 
equipped with a pressure governor au- 
tomatic shutoff. 

The plant has a capacity of 20,000,- 
000 cu. ft. daily and an average gaso- 
line yield of about 300 gal. per million 
cu. ft. 

An attractive three-room office, 12 
ft. by 24 ft., houses a well-equipped 
and complete laboratory, superintend- 
ent’s office, and supply room. A direct 
telephone line provides communication 
with the main office at Shreveport, 
Louisiana. 


This latest addition to the Arkansas 
Fuel Oil Company natural gasoline de- 
partment increases the total number of 
plants to 11, situated at various points 
in Arkansas, Louisiana, and Texas. 
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X-Ray Method of Identifying Types of 
Scale-Forming Deposits 






RCLUSIVE 


T FREQUENTLY happens that the 
deposition of material from solu- 
tion in heat exchangers, condensers, 
boilers, cooling radiators, turbine 
blades, cooling jackets, and other 
equipment with which heated fluids 
come in contact causes costly shut- 
downs and loss of machine efficiency. 
The deposition of scale, therefore, con- 
stitutes a major industrial problem and 
especially so as there is now a definite 
trend toward higher pressures, tem- 
peratures, and increased rates of evapo- 
ration. 

This scale must be removed at regu- 
lar intervals because not to do so may 
cause serious and costly delays in pro- 
duction schedules and a decline in ma- 
chine efficiency. 

The physical and chemical composi- 
tion of these scales vary greatly, two 
of the greatest variables being thermal 
conductivity and acid solubility. The 
first of these is dependent upon the 
physical property of the scale and the 
latter upon its chemical composition. 


Most scale deposits are soluble in 
inhibited hydrochloric acid to which 
has been added suitable auxiliary 
agents for increasing the solubility of 
the scale, controlling the surface ten- 
sion of the acid and its reaction prod- 
ucts, and increasing the preferential 
wettability of the scale by the acid. 

The advantages of chemical scale 
removal are numerous and may be 
briefly listed as follows: 

1. Removes scale thoroughly. (Old 
methods only 60-70 percent efh- 
cient. ) 

2. Shutdown time reduced as much 
as 90 percent. 

3. No extra labor generally needed. 

4. Solvents generally easy to apply 
—no unit dismantling necessary. 

5. Subsequent deposits do not re- 
form so quickly. 

6. Tubes and other difficultly ac- 
cessible areas are easy to clean 
chemically. 

Power engineers have tried for a 
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of scale-removal methods 
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long time to use chemicals for scale 
removal. Some of these methods in- 
volved the use of raw corrosive hydro- 
chloric acid, which was injurious to 
the equipment being cleaned, or acetic 
and sulphuric acids that do not do the 
work efficiently. 

With the development of improved 
technique and materials for treating 
scale-coated equipment, interest in 
chemical scale removal was revived 
and much of this type of work has 
been successfully and economically ac- 
complished during the last few years. 

Among the newer and more inter- 
esting developments in this field has 
been the use of X-rays to analyze 
quickly and cheaply the many types 
of scale that form in various vessels. 
This method permits a more rapid se- 


Distinctive patterns of crystalline organic substances, 
when revealed by X-ray, aid the intelligent selection 


lection of the solvent best suited for 
the removal of the specific scale. 

The X-ray method of analysis is 
founded upon the basic work of von 
Laue et al,’ who learned that X-rays 
produce distinctive interference figures 
from crystals that are composed of 
space lattices of ions, atoms, or mole- 
cules and that these figures exhibit a 
characteristic type for each crystal. 

In his original work on X-ray 
chemical analysis Hull? stated: ‘*That 
every crystalline substance gives a pat- 
tern; that the same substance always 
gives the same pattern; and that in a 
mixture of substances each produces 
its pattern independently of the other, 
so that the photograph obtained of a 
mixture is the superimposed sum of 
photographs that would be obtained 
by exposing each of the components 
separately for the same length of time. 
This law applies quantitatively to the 
intensities of the lines as well as to 
their positions, so that the method is 
capable of development as a quanti- 
tative analysis.” 

The work of Hanawalt® and others 
in classifying the thousands of differ- 
ent chemical substances so that they 
may be easily used for the identifica- 
tion of an unknown, even if the un- 
known is a mixture of substances, has 
made the use of the Hull method of 
X-ray analysis of practical and valu- 
able assistance to the chemist and engi- 
neer interested in a rapid and eco- 
nomical means of determining the 
definite identification of foreign com- 
pounds such as are encountered in in- 
dustrial equipment as described in the 
first paragraph of this article. 


The literature on X-ray applica- 
tions describes many types of appa- 
ratus*5-6,7,8,9| The type to be used 
depends upon the kind of data desired 
and the accuracy necessary. An X-ray 
laboratory capable of handling all 
techniques would require a large va- 
riety of apparatus. For the purpose of 
the chemical analysis discussed in this 
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article, however, much simpler and 
more economical apparatus will suffice. 

According to Hanawalt, the mul- 
tiple diffraction unit as described by 
Davey’® is a convenient type. (Fig. 
1). This unit consists of a transformer, 
X-ray tube with molybdenum target, 
and cameras. Twelve slits around the 
circumference of the cylinder contain- 
ing the X-ray tube define the X-ray 
beams. There is also a switchboard on 
which are mounted the operating 
switches, meters, filament current sta- 
bilizer, a water pressure switch, and 
an overload circuit breaker. In addi- 
tion to this standard equipment, Han- 
awalt uses a recording milliammeter, 
which gives a record of the tube cur- 
rent during exposure; a time switch, 
by which an exposure can be stopped 
at a predetermined time, and a tem- 
perature switch that cuts off the volt- 
age when the cooling water tempera- 
ture reaches 100°F. 

The specimen tube is inserted in the 
camera at point “A” in Fig. 2; the 
film is placed in the rear of the camera 
at point ““B”, a distance of about 8 in. 


from the tube. A zirconium dioxide 
filter is placed in front of the film to 
absorb certain types of radiation and 
a fluorazure intensifying screen is 
placed directly behind the film. In 
order to obtain a more uniform pat- 
tern, the specimen tube is rotated dur- 
ing exposure by the motor shown at 
“soe &. 

The specimens to be analyzed are 
loaded in powder form in a Pyrex cap- 
illary tube". A plug of cotton is placed 
in the center of the tube and the 
samples loaded on either side of the 
cotton plug for a distance of 1 cm. 
After the samples are packed into the 
tube, another cotton plug is placed in 
each end of the tube, and the tube 
sealed in a flame. 

After the specimen tube is loaded 
it is inserted in the camera at point 
“A” (Fig. 2). The assembly is then 
placed on the diffraction unit and ex- 
posed for 6 hours at 30,000 volts and 
20 milliamperes. The unit described 
by Hanawalt and others holds 12 cam- 
eras; two specimens can be placed in 
each tube, thereby making possible the 


exposure of 24 specimens simultane- 
ously. The development of all the films 
requires about one and one-half hours, 
and the time for analysis and record- 
ing, an additional half hour per speci- 
men. By using a different type of cam- 
era, a pattern can be made in 15 
minutes and a complete analysis in 
less than an hour. This method does 
not permit the simultaneous exposure 
of 24 specimens and, therefore, is not 
very practical except in rare instances, 

It is well known that there are defi- 
nite limitations to the field of applica- 
tion of the X-ray method of analysis, 
but there is no doubt of its value when 
used within its proper scope. The 
method is limited to solids and only to 
those solids that have a crystalline 
structure, or in other words, those 
solids that give a pattern. The only 
way to determine whether or not an 
unknown will give a pattern is to 
X-ray it. Experimental data indicate 
that about 5 percent of the solid in- 
organic chemical substances are amor- 
phous and give no pattern. 

Other substances give such weak 
patterns that, although they could be 
identified if they were the only con- 
stituents present, they might escape 
detection if mixed with something cise. 
Also, appreciable percentages of cle- 
ments may be present in solid sclution 
without changing the pattern enough 
to be detected. 

Certainty of analysis is one of the 
valuable features of the X-ray method 
but this certainty applies only to what 
the pattern shows. 

If the exact percentages of the con- 
stituents composing the sample are not 
needed, as in the case of industrial 
scale analysis, the X-ray method will 
suffice. In some kinds of work, where 
it is necessary to know also the per- 
centage of impurities that are present 
in small quantities, the combination of 
X-ray and spectroscopy is valuable as 
these two mediums give different in- 
formation about the same substances. 
In the electric arc, the material is 
broken up into its elements, which are 
distinguishable, regardless of the state 
in which they are present. This is par- 
ticularly applicable when it is desirable 
to identify elements present in small 
amounts. This differs from the X-ray, 
where the chemical and physical state 
of the more important compounds in 
the substances are recorded. 





Fig. |. The diffraction apparatus is so 
arranged that 24 X-ray exposures 
may be made simultaneously 
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This Link-Belt HYPER Chain 
Keeps Smoothly Rolling On 


@ One and one-half years’ continuous drilling is remarkable 
chain performance in itself, but this Coastal Louisiana Contrac- 
tor tells us that his 3-Bar HYPER, after that period of hard, 
fast service, is still giving new chain performance. Not only has 
his chain cost been minimized by unfailing service like this, 
but the saving in rig time mounts up on the profit sideas aresult. 

And thus, from one oil producing state after another, 
come good reports on the dependable operation of Link-Belt 
Chains ... footage records, long service, extreme strength, 
minimum breakage, low maintenance cost... to the end that 
the preference for Link-Belt Oil Country Chains continues, 
for good reason, to grow on and on. 


LINK-BELT COMPANY 


Indianapolis Houston Dallas Los Angeles 
Philadelphia Chicago New York 


Distributors in all fields 7933-A 


See Our Exhibit—Tulsa Oil Show; Spaces 61, 62, 63— 
Texas Building 
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THE CHOICE OF EXPERIENCED DRILLERS 
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Some of the advantages of the X-ray 
method of analysis are: 


1. Substances are shown in their 
true state of chemical combina- 
tion. 

2. The analysis is conclusive, even 
though only small amounts of 
material are available. This is 
valuable for scale studies, where 
it is sometimes quite difficult to 
obtain a large sample without 
dismantling the vessel. 

3. Samples are analyzed as received 
and are not destroyed. 


4. Preparation of sample and pro- 
curing of the pattern are simple 
and economical. 

5. A permanent record of data is 
always on file in the form of the 
pattern. 

6. The analysis is quickly and 
cheaply made. This is of impor- 
tance when time and expense is 
a controlling factor. 

At the present time X-ray diffrac- 
tion gives a semi-quantitative analysis. 
The accuracy varies widely but usually 
allows a determination to within 5 per- 
cent of the amount present. 

An example of the type of patterns 
obtained by an X-ray analysis is shown 
in Fig. 3. Patterns A and B in this 
figure have been made from typical 


PPP PEPE IEP PP PDP os. 





Fig. 3. Distinctive patterns of scale 
constituents aid in their identification 
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boiler scales. To determine the com- 
pounds present in these scale samples, 
it was only necessary to compare their 
X-ray patterns with standard patterns 
of pure compounds. The results of this 
comparison are shown by the chemical 
analysis in Fig. 3, A and B. More 
specifically the pattern for boiler scale 
A shows the dominant characteris- 
tics of the standard patterns for OC 
FeOOH, Fe,O,, and FeCO,. Consider- 
ing the intensity of the lines corre- 
sponding to these three standard pat- 
terns, it is estimated that the sample 
contains 40-50 percent QC FeOOH, 
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X-RAY PATTERNS OF TYPICAL SCALES 





40-50xFeOOH; 30-40 Fed, !0=20 Feo 3 

40-50 Caio OH)s (POa)e; 30-40 CaCQ3; 10-15 MgsSi20r2H; 5-10 FesOs 
RON OXIDE HYDRATE=« FeCOH 
IRON OXIDE-Fe30, 
“IRON CARBONATE FeCO3 


HYDROXY APATITE CawOH)2 (POa)s 


; "CALCIUM CARBONATE -Cac sistas 





Fig. 2. Each cassette, or camera, of 
the X-ray diffraction apparatus is 
equipped with a small electric 
motor to turn the sample 
during exposure 





30-40 percent Fe,O,, and 10-20 per- 
cent FeCO,. The analysis for boiler 
scale B was determined in a similar 
manner. 
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REAL PULLING POWER 
When this Teuck Winch Chains Up With 


unk-ber Stletink 


e In winch service, the burden on the chain is not 
the life-hours of actual work involved . . . but lifting 
and holding-ability, when the operator goes into 
action. Chain failure while hoisting or pulling heavy 
loads might be nothing short of hazardous. Here, 
therefore, is where high quality steels, fine design and 
dependable construction of chain come into the power 
winch picture. We are justly proud of the part played 
by Link-Belt Silverlink roller chain and sprockets in 
| the popular power winches which TULSA WINCH 
CO. has in heavy-duty truck service throughout the 
world. It’s a small amount of chain, per unit... 
but it’s a big job! 


LINK-BELT COMPANY 
Indianapolis Houston Dallas Los Angeles 
Philadelphia Chicago New York 


Above: More than 100 Tulsa Winches stocked for shipment. 
Below: Close-up of winch behind truck cab. e014 














See Our Exhibit—TULSA OIL SHOW, SPACES 61, 62, 63,—Texas Building 
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Improved Acidizing Mixtures Speed 
Separation of Spent Acid and Oil 


Elimination of corrosive acids and salts from crude oil 


avoids corrosion of equipment in pipe line and refinery 


By C. E. CLASON 


Halliburton Oil Well Cementing Company 


EVERAL years ago, smaller local 

refineries in areas of limestone pro- 
duction noted a decided increase in 
corrosion problems. These problems 
coincided with the increasing use of 
acid to increase oil production from 
wells that supplied these refineries. The 
situation was generally accepted as a 
necessary evil but, nevertheless, several 
different methods were evolved to 
cleanse the oil in an attempt to remove 
whatever caused the damage. 

During the last two years, investiga- 
tions have thrown more light on the 
causes of the corrosion and have en- 
abled an attack upon it at the source. 

In the past it has been customary 
to direct all research in acidizing to- 
ward putting more oil in the operator’s 
tanks. The condition of this oil did not 
always matter if a good potential was 
obtained. Any necessary subsequent 
treatment of the oil for acceptance by 
the pipeline was considered a necessary 
part of the process. 

It has been established that spent 
acid has remained in solution with oil 
produced from a well, in varying 
quantities for more than ten weeks fol- 
lowing acidization. It is also known 
that the salt content of the oil was in- 
creased for a long period of time sub- 
sequent to treatment. Lately, it has 
been discovered that some types of 
crude oil actually seem to react with 
acid, forming a stable emulsion that 
never breaks in some cases, and in 
others, will break in twenty minutes to 
several hours. Some formations contain 
enough gypsum to create a real prob- 
lem when the gypsum is dissolved by 
the acid and then reprecipitates, caus- 
ing a plugging of the formation. 

Hindrances to obtaining more oil by 
the use of acid have gradually been 
overcome by methods that have proved 
themselves as shown by their wide use 
in the last one to five years. It is now 
proposed that another benefit be de- 
rived from the use of these methods, 
that has not been appreciated or real- 
ized thus far. 


It is known that when acid has been 
treated with a substance that changes 
the interfacial tension between the acid 


166 








= 


C. E. CLASON 


for 20 years was with Dow Chemical 
Company, Midland, Michigan, as an- 
alytical chemist, plant superintendent, 
and doing inorganic research—lIn the 
summer of 1932 he was placed in 
the Acidizing Department, having 
charge of the Michigan district—Was 
transferred to Kansas in January, 
1933, as district manager to pioneer 
the work there—In May, 1935, en- 
tered the employ of the Halliburton 
Oil Well Cementing Company, as 
superintendent of the Acid Division. 


























and the oil, thus permitting faster 
penetration and an easier flowing qual- 
ity through both large and small chan- 
nels, the spent acid should possess this 
same characteristic. This being true, it 
should follow that the removal of this 
spent acid from the well will be faster, 
ie., there will be less tendency to re- 
main in the formation channels. Thus, 
an acid of this type will shorten the 
time during which the oil is subjected 
to contact with the acid. Periodical 
sampling will show a consistent lower- 
ing of the salt content in much less 
elapsed time and before so much oil 
has been produced as formerly. 

At this point, it might be well to 
mention one principal evil of high salt 
content in an oil. The hazard lies in 
the higher magnesium chloride con- 
tent produced by action of the muri- 
atic or hydrochloric acid with mag- 


nesium carbonate in the formation. 
This product decomposes under high 
temperature, forming magnesium ox- 
ide and hydrochloric acid. It can 
readily be seen that a source of corro- 
sion is thus presented that will pro- 
duce dire results in a refinery. 

Unless emulsion of acid and oil are 
prevented by using a proper destabil- 
izer when acidizing a well, some of the 
acid is either slowly reactive with the 
formation or does not react at all and 
may be produced into the tanks with 
the oil. Some of the so-called solubil- 
ity of hydrochloric acid in oil is no 
doubt due to the presence of a reaction 
product that is only broken down by 
heat later on. If the product is un- 
stable, it may break down after being 
pumped into the formation. Enlarged 
pores in the channels may be created, 
which could also account for the long 
delay before the spent acid is removed 
completely. Spent acid trapped in these 
pockets could be bypassed and only 
picked up gradually by the oil. 

The effect of emulsion preventers is 
also evidenced in the quicker separation 
of the spent acid and oil in the tanks. 
Pipe-line oil has been obtained in many 
instances in from 30 minutes to an 
hour, when formerly treatment of the 
oil was necessary to effect a separation. 
A faster separation means a cleaner oil 
for the refinery. 

More attention is also being given 
to the type of oil used to force the 
acid into the formation. Oil used for 
this purpose is usually designated in 
the field as flushing oil and it is no 
longer good practice to pick up con- 
taminated oil from a pit to accomplish 
this final act in acidizing. 

It has long been considered by many 
operators that acid was acid and that 
the removal of limestone was the only 
objective of acidizing. In some cases 
this has been true when all that was 
desired was more oil production from 
a well. The time is fast approaching, 
however, when the overall picture will 
be viewed, and one branch of the in- 
dustry will no longer have costs raised 
and be penalized by another. 
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ee What Jarecki 
KANUFACTURES 





—at our Oil Show 





exhibit, | 
Booths 87 and 88, al 
Texas Building TTD SEPPLIES 


JARECKI is the 


only oil field supply company 
that manufactures valves and fittings 


ul are acquainted with JARECKI as one of the largest 

butors,—through our oil field stores,—of wire rope, 

ountry tubular goods and all kinds of oil field equip- 
nt. But do you know what JARECKI manufactures? 


~ JARECKI started in as a manufacturer of valves and 
fittings 7 years before the birth of the Oil Industry. Today 
JARECEI is one of the world’s largest makers of cast iron, 
malleable iron, semi-steel and brass fittings. valves and 
special fittings. JARECKI also manufactures a number of 
patented oil field specialties. Our big factory at Erie manvy- 
factures d carries in stock approximately 7,000 different 


hib t at the Oil Exposition will be designed to give 
line. Won't Main Plant of the 
us a visit during the world's biggest oil show? Jarecki Manutac- 


turing Company, 
Erie, Pa. 


MANUFACTURING CO 
“Since fa52° 
General Offices: St. Louis, Mo. Home Olfice and Factory: Erie, Pa., U.SA. 


District Offices: Pittsburgh, Pa.: Tulsa and Bartlesville. Okia.; Dallas and 
Houston. Texas: Mt. Pleasant. Mich; Centralia, Ml. 


Branch Stores at All Important Places in the Oil Country. 


















MACHIN 


High Temperature Swing 
Joint 

HE NEW Chiksan High Tem- 

perature Swing Joint is designed 

for operation at working pressures to 

500 Ib. at temperatures to 700°F. Care 









has been taken to provide for unob- 
structed flow through all bends. In- 













creased diameters are provided at the 
elbows to assure maximum flow with 
minimum pressure drop. 

There are no packing glands or stuff- 
ing boxes to repack; no nuts or bolts 
to keep tight. This joint does not de- 
pend for its rigidity on bolted flanges, 
threaded parts, locking rings or keys of 
any type. All pressure or load is trans- 
mitted through double rows of hard- 
ened steel balls in flame-hardened races. 
The pressure or load required to force 
the members of this joint apart would 
have to be equal to the shearing 
strength of the metal. As the shearing 
strength of the metal is greatly in ex- 
cess of the rated capacity of the joint, 
a wide margin of safety is provided. 

To provide a smooth, long-wearing 











surface, the packing chamber is ma- 
chined to close tolerances and then 
chromium-plated and polished. The 
packing set is a specially designed com- 
bination of asbestos and brass rings and 
is held in place by the tension of a 
special alloy wire spring that retains 
its resiliency under high temperatures, 
and is also efficient at lower tempera- 
tures. The packing is not affected by 
chemicals that are injurious to rubber 
or synthetic compounds, the manufac- 
turer asserts. 

The new Chiksan High Temperature 
Swing Joint is made in 6 different styles 
for full 360° rotation in one, two, 
and three planes. These styles are re- 
commended for applications handling 
steam or chemicals where temperatures 
do not exceed 700°F. or a working 
pressure of 500 Ib. 


Chiksan High Temperature Swing 
Joints are manufactured and distributed 
by the Chiksan Tool Company, Brea, 
California. The style illustrated is No. 
60, for applications where rotation in 
two planes is required. 





Unibolt Steel Couplings and Fittings 


HE accompanying 
photograph of a 
2-wing, 6000-Ib. test 
Christmas tree illus- 
trates the use of stand- 
ard Unibolt steel cou- 
plings and fittings. 
The top connection 
on the cross is provided 
with a blanking plug 
that is tapped for a pres- 
sure gauge. This blank- 
ing plug, interchange- 
able with standard 
Unibolt steel couplings, 
eliminates the use of a 
bull plug on top of the 
tree and provides easy 
and quick access to the 
well for running bot- 
tom-hole pressure bombs 
or paraffin scrapers. By attaching a 
plain hub and holding member of a 
Unibolt steel coupling to the bottom 
of the lubricator, it can be quickly at- 
tached to any Unibolt connection of 
the same type or size. 
The adjustable choke shown on one 
wing of the tree may be converted into 
a positive type choke by replacing the 
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bonnet assembly and stem seat with a 
blanking plug and positive bean, re- 
spectively. The bonnet assembly itself 
may then be used to convert any Uni- 
bolt positive-type choke assembly into 
an adjustable type by reversing the 
above procedure, as the bonnet assem- 
bly is freely interchangeable on all 
Unibolt choke bodies of 2-in., 2'-in., 


and 3-in. sizes. 

The Unibolt cross shown on the op- 
posite wing of the tree has a blanking 
plug similar to those on the top of the 
tree and on the tubinghead outlet, and 
is provided with a bleeder-type plug 
for releasing trapped pressure. A cage 
nipple and positive bean may be in- 
serted in the threads opposite the 
blanking plug, which provides a quick, 
effective means of changing positive 
chokes, it is stated. 

Instead of flanges, the valves are pro- 
vided with Unibolt couplings that have 
been welded on and tested to full rated 
test pressure. The safety factors of the 
Unibolt couplings compare favorably 
to the safety factors of A.P.I. flanges 
and they effect considerable saving in 
weight and assembly time, the manu- 
facturer asserts. All parts of the Uni- 
bolt couplings being interchangeable, 
the tree may be converted into a one- 
wing tree by simply removing one 
wing and installing a blanking plug. 

The manufacturer, Thornhill-Craver 
Company, Inc., Houston, Texas, has 
compiled detailed data concerning Uni- 
bolt couplings, a copy of which will be 
sent to interested operators on request. 
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Rotary Drum Flanges Serviced on the Job 


LIMINATING the ne- 

cessity of removing ro- 
tary drum flanges from the 
drawworks or the drum, a 
portable flange grinder has 
been developed by Patterson- 
Ballagh engineers. It is a sim- 
ple, rugged unit that will 
hold a close adjustment 
under heavy oil-field duty, 
and can be operated by the 
regular drilling crew, the 
manufacturer states. By its 
use flanges can be ground 
when the first grooving takes place. 
Thus a large saving is effected in brake 
lining, it is stated. The machine is a 
portable double grinding unit having 
two carriages operated similar to a 
lathe. Independently operated carriages 
travel lengthwise on large common 
cross shafts or slide rails. Each carriage 
mounts a 14-in. grinding wheel, indi- 
vidually housed, equipped with safety 
glass windows and lighting fixtures. 
The countershaft, situated in the cen- 
ter of the unit running parallel to the 
drumshaft, drives both grinding wheels 
at the same speed. Each grinding wheel 
can be moved to the right or left, 
advanced or returned, independent of 
the other wheel. Grinding is parallel to 


INCE the intro- 
duction by the 
Unit Rig and Equip- 
ment Company, 
Tulsa, Oklahoma, of 
its rotary drilling 
unit, the Model U-10, 
several other designs 
have been placed on 
the market. The 
U-10 was followed 
by the U-12 Reverse 
Clutch and U-14 
Dual Engine Hook- 
Up, after which came 
the Model U-16 
Combination Rig. 
This last-named unit may be supplied 
strictly as a double drum rotary draw- 
works with spudding attachment ob- 
tainable later if desired. The general 
design and construction permits the 
use of larger engines and increased 
drum sizes. Some of the outstanding 
field applications include rotary or 
cable-tool drilling, drilling-in, drilling 
deeper, pulling or ripping casing, and 
general well-servicing for all depths. 
Another of the company’s items is 
the Model U-17 service hoist. This is 
essentially a rod and tubing hoist, but 
can readily be fitted with a rotary at- 
tachment for drilling wells to as much 
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the drumshaft at all times. Alignment 
is accurately maintained. 

The unit is driven by any portable 
gas engine of 10 hp. or more, or by an 
electric motor. The shipping weight of 
the complete machine is 1400 lb. To 
line-up and start grinding is a matter 
of only a few minutes. A coarse wheel 
makes the rough cuts and takes most 
of the wear. A finishing cut with a 
finer wheel surfaces the flange like a 
mirror. The countershaft is equipped 
with sealed ball-bearings, and pillow 
blocks are set in rubber to reduce vi- 
bration. 

Further details may be obtained from 
Patterson-Ballagh Corporation, 1900 
East 65th Street, Los Angeles, Cali- 


fornia, 





. ————a 


Model U-16 combination cable-tool and rotary rig for 
medium depth rotary and deep cable-tool drilling 


as 3000 ft. when adequately powered. 
A spudder crank can be substituted for 
the rotary sprocket for fishing, cable- 
tool drilling, and tailing-in. The U-17, 
when combined with the Model U-19 
auxiliary spudder, will handle all types 
of work usually done by double drum 
spudder units, the manufacturer as- 
serts. The Model U-19 auxiliary spud- 
der unit was developed for the use of 
lease operators and contractors for use 
on isolated clean-out jobs, for fishing, 
for drilling deeper, and for tailing-in 
after rotaries. It is a compactly de- 
signed and well-constructed unit that 
can be easily transported and although 


it will not entirely supplant the large, 
conventional, double drum spudder 
unit, it is designed to give operators a 
practical combination unit for servic- 
ing and drilling to 4000 ft. 

Model U-20 telescoping mast is of 
the two-legged, steel, telescoping type. 
The crown has three large alloy-steel 
sheaves running on ball bearings. The 
mast, made of heavy seamless steel 
pipe, will extend to 57 ft. and collapse 
to 35 ft. overall length. 





Larkin Neoseal Packers 
Made With Neoprene 
Pack-offs 


HE Larkin Packer Company, St. 

Louis, Missouri, has announced an 
important improvement to its packer 
line—the Larkin Neoseal Packer—a 
hook-wall pumping packer that incor- 
porates several new features both in 
design and material. 


The packing element in this new 
style packer is now made of neoprene, 
an oil-resistant synthetic rubber, which, 
according to company officials, offers 
many operating advantages. 

In 1905 Larkin packers were first 
manufactured to meet the need for 
equipment that would permit con- 
trolled release of gas from oil sands 
where it is necessary to obtain eco- 
nomical production from wells hav- 
ing considerable fluid but little pres- 
sure. The product has been improved 
through the years and with the addi- 
tion of many other styles of packers to 
the line, has kept pace with the needs 
of industry. 

Experiments that led to the use of 
molded neoprene as the packing ele- 
ment in Larkin packers were carried 
on in the company’s own laboratories. 
It is asserted that neoprene allows a 
packer to be reset over and over despite 
continued contact with oil, water, gas, 
heat, and pressure and that, under 
heavy loads, it resists deformation and 
shows no tendency to vulcanize to the 
casing. When pulling or raising the 
packer, a steel ring is mechanically 
stretched away from its packed posi- 
tion to eliminate the swabbing effect, 
it is stated. Other improvements in- 
clude many refinements of design, 
most important of which is a com- 
pletely new spring, rein, and slip 
assembly. 

In addition to the regular style, this 
packer can be supplied with a control 
head assembly that provides a bypass 
when running in a flowing or gassing 

well, or when pulling the packer from 
a hole full of fluid. With a minor 
change, this control head assembly is 
adaptable to gas-lift installations. 
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Franks Portable Spudder truck. Friction drives are employed 
SPUDDER for throughout, with final friction drive on 
deep Gulf Coast _ drilling drum and sand reel. The drill- 
wells, capable of ing drum has 52-in. flanges and 10-in, 
drilling to 10,000 ft., brakes and a spooling capacity of 9000 
has been designed for ft. of 7-in. line. The sand reel has 42- 
mounting upon a in. flanges, 8-in. brakes and will spool 
truck, making it en- jig 8000 ft. of 3%-in. line. It has an in- 
tirely portable mov- Ma dependently driven cathead. The power 
ae edew ies gue is from the PA 100 International truck 
— Paget ty motor through a power take-off. The 
, alge Te Pegi a unit stays within the state laws limit- 
aiaintls. len actin ing the width of any vehicle used on 
paren dlustration : : the highways to under 8 fet. 
shows a unit designed by the Franks Oklahoma. ; 
Manufacturing Corporation, Tulsa, The unit is on an A-8 International G-E “Valv-Amp” Rotor 


Gin to offer the advantage of 
longer motor life with less main- 
tenance, a new type rotor construc- 
tion has been announced by General 
Electric Company, Schenectady, New 
York, which makes possible the use of 
cast-aluminum rotors in the larger 
sizes of double-squirrel-cage motors 
for high-starting-torque, low-starting- 
current service. Called the “Valve- 
amp” rotor, it makes use of a unique 
shape of rotor slot and a special 
method of assemblying rotor punch- 
ings to control the flow of starting 
current. As a result, without the use 
of a switch or other moving parts, 


* COOK'S EXCLUSIVE current is permitted to flow in the 
SURFACE TREATMENT outer squirrel-cage when the motor is 


started, thus producing high-starting 
torque. Then, when the motor comes 
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It's the coating of anti-friction metal that .. 
prolongs ring and @ Reduces Friction 
@ Promotes Double-quick Seating 
in i @ Prevents Cylinder-Scuffing 
eylinder life eee @ increases Cylinder Life 
@ Cuts Break-in Costs 
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Glaze When Replacing Rings 
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new development since the last Oil Show...one you through the entire rotor — igh ’ 
will want to see and know all about because of the im- resulting in excellent running charac- 
proved operation and economy it achieves ... a development toh teristics. , 
that gives COOK'S GRAPHITIC IRON Rings the added im- VTETROLE UM Of the two ee methods 
portant advantage of pre-conditioned wearing surfaces TULSA of double-squirre ae onneg wal 
...a feature that ends the danger of damaged cylinders on ame mt — casting the con weit ~~ 
initial operation after installing new rings—that speeds up BOOTHS — % enn tor teen, Pg, soma 
operation by promoting quicker mating" between cylinder 51-52 Po are Pd ie ro ke see 
and ring surfaces—that cuts maintenance costs by increas- Texas Seana Ye - j Aree Seago wegen 4 
ing cylinder and ring life. See these new TINIZED rings at Building sealer 1 edd sig aio ae pee 
the Tulsa Show—also the full line of COOK'S Rings. We eatin § epoca sciliaies 
cordially invite you to visit our booth. a oS ie pact, 


product, General Electric engineers 

state. Until the Valv-amp develop- 

» h i icabl 

C. LEE COOK MANUFACTURING CO. oe tek Gealionpien-cgye sees io 
" the larger sizes. 


On 2208 2 Oe at 


aw Yor Los a Ps Chicano ae @lal tela’ 
a ees HOUISTEAE Kia. : 


Baltimore 








as al The Valv-amp development allows 
the construction of larger cast-rotor 
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motors, which inherently combine the 
advantages of the double-squirrel-cage 
motor, such as high-starting torque, 
low-starting current, and excellent 
running characteristics, with advan- 
tages of the conventional cast-rotor 
motor — simplicity of construction, 
long motor life, little maintenance, 
and permanence of electrical charac- 
teristics, it is asserted. 





Ozalid Model “A” 


HE OZALID Model “A” auto- 
matic high-speed whiteprint ma- 
chine employs a new quartz envelope 
high-pressure mercury vapor lamp, 
which provides an extremely fast 





printing speed, ranging to 20 linear 
ft. per minute, and assures uniform dis- 
tribution over the entire printing sur- 
face. This lamp, guaranteed for 1000 
hours, is new to the reproduction in- 
dustry, and has been designed and man- 
ufactured especially for this machine. 

The Ozalid Model “A” automatic 
high-speed whiteprint machine is avail- 
able in two sizes for production of 
prints to and including 42- and 54-in. 
widths. An ingenious device automati- 
cally separates the print from the orig- 
inal after-exposure. The original is re- 
turned to the operator in front of the 
machine, and the exposed print is auto- 
matically conveyed to the developing 
unit, where, after dry development, it 
is discharged at the rear of the machine 
ready for immediate use. 

A variable transformer in the pri- 
mary circuit permits a variation of in- 
tensity of the high-pressure mercury 
vapor lamp from full brilliancy to 60 
percent of light without loss of energy. 
This dimming arrangement is ex- 
tremely important, for it allows the 
operator to select the desired intensity, 
and permits continuous and uniform 
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production of prints, despite variations 


in tracings. 


The high-pressure mercury vapor 
lamp is cooled by an alternating air 
blast, which passes through the space 
between the revolving contact cylinder 
and the fixed cylinder surrounding the 
quartz envelope high-pressure mercury 
vapor lamp. By alternating the cooling 
air stream, high temperature between 
the left and right sides of the contact 
cylinders is avoided. A small, metered 
quantity of cooling air is also allowed 
to enter and pass through the inner 
cylinder and over the quartz tube; 


thus, the temperature of this lamp is 
maintained within a relatively small 
range. This temperature control is ab- 
solutely essential for this type of light. 

In this machine, positive printing 
and dry developing are synchronized, 
and both of these operations are brought 
together in a streamlined, compact, 
easy-to-operate machine, which is com- 
pletely revolutionary in design, con- 
struction, and performance, according 
to the manufacturer. 

The equipment is manufactured by 


the Ozalid Corporation, Johnson City, 
New York. 











SEALING 
PRESSURES 


- - - whieh further 
reduces friction and 
prolongs rod and 


packing life .. 

















. 
* Patent applied for 


NOTHER new COOK development since the last Oil 
A Show ... COOK'S Metallic Rod Packings for extreme 


service conditions now fitted with COOK'S GRAPHITIC 
IRON packing rings having pre-conditioned wearing sur- 
faces ...a feature that reduces friction—protects the rod 
from wear during the break-in operating period—promotes 
quicker "mating" of ring and rod surfaces—prolongs life of 
rod and packing—cuts maintenance expense. Make it a point 
to see these new TINIZED packing rings at the Tulsa Show— 
also the complete line, made of COOK'S GRAPHITIC IRON, 
COOKMET, Hard Babbitt and Laminated Bakelite. We cor- 


dially invite you to visit our booth. 


INTERNATIONAL 
PETROLEUM 


EXPOSITION 





MAY 18-25 


BOOTHS 
51-52 
Texas 
Building 


C. LEE COOK MANUFACTURING CO. 


cuco.. LOUISViee, KY 


komen @lalaelak: 
San Francisco 
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Line Saver Picks Up Wick- 
ers From Wire Lines 
,¥: TOUGH developed to save wire 

lines and prevent such line 
troubles as bowing and whipping, the 
Grizzly “No-Wip” line saver defi- 
nitely has proved its worth as a safety 
Walter G. L. 
Smith, president and general manager 
of E. M. Smith Company of Los An- 
geles, California, manufacturer of the 
appliance. 


device, according to 


In support of this statement Smith 
offers herewith evidence in the form of 
an unretouched photograph of a rubber 
roller taken from a line saver that had 


been in service for several months. 
Even in this illustration, hundreds of 
wickers of all sizes imbedded in the 
rubber body are clearly discernable to 
the naked eye. Each of these wickers 
is a potential hazard to workmen in 
the rig if they are not picked up by 
the rubber rollers, Smith contends, and 
might be the cause of impaired or even 
totally destroyed vision of one or more 
of the workmen on the rig. 

wear, thousands of 
these wickers are scraped from the 
strands through contact with various 
derrick equipment. When the Grizzly 
line saver is used, however, the wire 


As wire lines 


















































REFLEX GAGES 


are preferred by the Oil Industry because of 
their reputation for maximum efficiency at 
all temperatures and pressures. 


Easy to read because the.... 


EMPTY SPACE SHOWS 


WHITE 


LIQUID LEVEL APPEARS 





BLACK 










































Ideal for tanks, towers, stills, etc., carrying 
gasoline, kerosene, oil, no matter what the 
color of the liquid. 


Furnished with or without valves for every 
type of service. 


When you need to show the color and density 
of liquids, use Jerguson Transparent (thru 
vision) Gages. 


There’s a JERGUSON GAGE 

for your plant 

JERGUSON GAGES are best 
by every real test 


Write for Catalog. 


JERGUSON GAGE & VALVE CO. 


89 FELLSWAY 


SOMERVILLE MASSACHUSETTS 






















lines are constantly in contact with 
the rubber rollers, and the wickers are 
picked up by these rollers. 

It is claimed by the manufacturer 
that the Grizzly line saver prevents 
excessive wear of wire lines and saves 
miles 


of these valuable lines every 















































: tena, _ s ‘. ‘. => _ 
year; prevents whipping without 
straightening or injuring the line, and 
simplifies spooling and prevents piling 
up at any area on the drum. When 
pulling up an empty block and eleva- 
tor, the usual bow and whip due to 
momentum is eliminated, permitting 
the line to spool perfectly without 
crawling or overlapping, it is stated. 
It is a carefully engineered device that 
can be suspended at any point in the 
derrick, hangs freely at any height over 
the drum, and functions properly at 
any angle, the maker asserts. It is not 
to be mistaken as a rigid line guide. 
Further information may be obtained 
from the manufacturer by requesting 


Bulletin No. 10-OF. 


G-B Red-Hed Stuffing Box 
N THE NEW Red-Hed stuffing 
box, developed by Gustin-Bacon 

Manufacturing Company, Kansas City, 

Missouri, the packing element consists 








of two 
around the polished rod. 


interlocking halves fitting 
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As the polished faces of the packing 
elements become worn, the two seg- 
ments may be moved closer together 
by the vise-handled take-up screws. 
Thus, the tendency of a polished rod 
to create an oval hole due to its lat- 
eral movement in the plane of the 
walking beam is anticipated, even uti- 
lized to advantage, in the interlocking 
feature of the stuffing box. The pack- 
ing elements are made of Meshtite, a 
patented rubber material. 

The accompanying photograph shows 
the cover of the stuffing box lifted 
and held in a raised position by a wire 
bail or “third hand” so that both hands 
may be free to make the infrequent 
rubber replacements that are required. 

Under the top plate of the cover is 
a wiping ring that may be replaced by 
removing the two cap screws holding 
the top plate in place. An ample sup- 
ply of oil is contained in the body of 
the cover to provide lubrication until 
the fluid reaches the tubinghead. 

For wells having an excessive lateral 
movement of the polished rod, the Red- 
Hed stuffing box is available with a 
Wobbler—a sealing ring that affords 
flexibility and provides for deflection 
in all directions. 

A Twinset adapter is also available 
so that two Red-Hed stuffing boxes 
may be installed, if desired. The lower 
one is used when the upper, or work- 
ing, box must be re-packed. At other 
times, the lower rubbers would be re- 
tracted. 





Chrome Face Steel Tape 
igen FACE” is the name of 
the line of steel measuring tapes 
that has just been placed on the market 
by The Lufkin Rule Company, Sag- 





inaw, Michigan. These tapes have 
markings that are durable as well as 
easy to read. 

The tapes are accurate, the makers 
state, are chrome plated, and have jet 
black markings and satin chrome-white 
surface, free of glare. Hence, the per- 
manent markings stand out in sharp 
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contrast, showing up well even in poor 
light. Furthermore, being built-up by 
chrome plating these tapes are extra 
strong and resist rust, it is asserted. 
The surface is smooth, hard, and easy 
to clean, and the tape, being of metal 
throughout, will not crack, chip, or 
peel. New cases and frames of im- 
proved design and appearance have 
been built for this new line. 

As a tank gauging tape the chrome- 
face line will appeal most strongly to 
the oil industry for two principal rea- 
sons: On its dull chrome-white surface 
the oil line is easy to find and the meas- 


Keilly 
PIPE LINE | 
PROTECTION | 
PAYS BIG 


¥ Oil and gas pipe 


lines, protected with 





Reilly Primer and Pipe 


urement is easy to read, even in poor 
light. A full line of chrome-face gaug- 
ing tapes is now offered, including the 
popular “Atlas,” also the others with 
plumb bobs of various patterns. 
‘‘Anchor’”’ is the brand of the 
chrome-face tape in genuine leather 
case. Such tapes are offered graduated 
either in feet, inches and 8ths or feet, 
10ths and 100ths, and with lines in 
both % and '% in. width. The '% in. 
is especially suitable for general meas- 
uring in the oil industry because its 
greater width gives it added durability 
and it accommodates larger figures. 






Enamel are singularly free from the costly annoyances of 


service interruptions. Reilly coatings are unaffected by 


temperature variation and will not sag or flow at elevated 


temperatures nor chip or crack at low 
temperatures. They are highly resist- 
ant to abrasion. With such qualities, 
Reilly Coatings give positive and de- 
pendable protection against every 


corrosive agency. Booklet mailed on 


request. No obligation. 
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Fisher Low-Pressure Service 
Regulator 
A IMPROVED low-pressure gas 
service regulator is announced by 
the Fisher Governor Company, Mar- 
shalltown, Iowa. Outstanding feature 
of this new unit is the safety relief 
valve built integral with the regulator. 
This results in a considerable reduction 
in overall dimensions and simplifies 
piping, particularly for indoor instal- 
lations, the manufacturer states. 
The built-in relief valve of this Type 
733-A House Service Regulator is 
diaphragm-actuated, spring-controlled, 


and normally is factory set and sealed 
to relieve at 1 lb. The upper diaphragm 
chamber is arranged to vent through 
the relief outlet. 

All working parts are easily acces- 
sible without breaking pipe joints. 
Valve bodies are interchangeable. In- 
terior construction provides automatic 
loading, assisting the regulator in 
maintaining a constant reduced pres- 
sure even though flow demand may be 
high. 

Diaphragms in Type 733-A are 
highly sensitive and extremely tough; 
they are made of a special non-porous 





«hl MO> 


O, 
a 


Ricans SS 


Whether for spudding, drilling, pumping [individually or from 
central power plant) generator service for power or lighting, 
the operator must give careful consideration to power units 
that are built to "take punishment." Continental Red Seal 
Engines can “take it," because they're built for it. 


1. Quick, push-button starting. 


2. Individual porting (an exclusive patented Continental feature) which 


means smooth, balanced power. 


3. Full length of cylinders surrounded by water for efficient cooling with 
jackets designed to eliminate hot spots. 
Precision, interchangeable steel backed bearings. 


Dust and dirt proof crankcase. 


Cast iron base with extra large oil capacity available for all models. 
Distributors with Sales and Service Facilities 
DIESEL SUPPLY COMPANY 
316 Thompson Building, Tulsa, Oklahoma 
ORIENTAL TRANSMISSION & PACKING CO. 
2615 Commerce Street, Dallas, Texas 





composition impervious to gases, it js 
stated. 
Type 733-A is available in 3/4, in., 1 
fy L 


in., and 1% in. sizes, suitable for in- 
itial pressure to 150 Ib. and recom- 
mended for reduced pressure ranges of 
2 in. to 10 in. of water and 7 in. to 
16 in. of water. 





No-Ox-Idized Pipe Wrapper 

OR protecting pipe and pipe coat- 

ings where moisture conditions are 
unusually severe, a new wrapper, 
known as the No-ox-idized Dielectric 
Wrapper, has been developed in the re- 
search laboratories of the Dearborn 
Chemical Company. 

This wrapper employs an open-mesh 
fabric and two sheets of heavy acetate 
membrane, each coated on both sides 
with No-ox-id. All are laminated to- 





layers of acetate membrane give this 
wrapper a high dielectric strength and 
an unusually high resistance to the 
penetration of moisture, the manufac- 
turer asserts. The acetate laminations 
are insoluble in oil. These properties 
make the No-ox-idized Dielectric 
Wrapper especially valuable for pro- 
tecting underground pipe in those lo- 
calities where the ground is intermit- 
tently wet and dry or oil soaked. 

The flexibility of this new wrapper 
makes it suitable for hand application 
to welded joints. The consistency of 
the No-ox-id used, together with the 
flexibility of the open-mesh fabric, 
provides a seam that is self-sealing. 

When used with other kinds of pro- 
tective coatings, this wrapper prevents 
loss of volatile matter or oxidation of 
coating and gives protection against 
mechanical injury and water penetra- 
tion, it is stated. The fabric on the 
outside of the wrapper provides a good 
bonding surface when a final service 
coat is to be applied. 

For full information, write Dearborn 
Chemical Company, 310 South Mich- 
igan Avenue, Chicago, Illinois. 
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Gasoline and Oil Meter 


XTREMELY high degree of ac- 
curacy and low pressure loss are 
the outstanding characteristics of the 
newest addition to the Smith Meter 
Company’s line of gasoline and oil me- 
ters, oficers of the company state. 
Known as the S-12 Meter, this unit 
has 2-in. flanged connections in line 
for convenient bolting into the pipe 
line, and is built for 125-lb. pressure. 
The meter has a sustained capacity 
rating of 120 U. S. gal. per min. and 
a hairline accuracy that can be regu- 
lated to micrometer dimensions by the 
new, built-in calibrator. The calibra- 
tor adjusting dial is situated outside 
the meter, under a small cap that can 
be sealed, thus preventing unauthor- 
ized persons from changing the ad- 
justment. 

Pressure loss through the meter is 
less than the loss through two pipe el- 
bows of the same size as the meter 
connections. This low pressure drop— 
a characteristic of all Smith petroleum 
meters—is brought to the highest de- 
velopment in the S-12 meter by the 
use of streamlined flow passages, to- 
gether with liberal use of high-grade 
stainless ball bearings, it is asserted. 

Used for bulk plant loading racks, 
pipe lines, refinery, and similar services, 
the S-12 meter can be supplied with a 
horizontal reset counter, incorporating 
a totalizer; a horizontal non-reset 
counter (totalizer only); a 6-in. di- 
ameter vertical dial, with totalizer; a 
10-in. diameter vertical dial, with total- 
izer, or a ticket printer. 





Machine-Vibration Isolator 


NEW, easily installed vibration 

isolator, designed to control 
machine vibration economically and re- 
duce the resulting noise, was recently 
announced by Johns-Manville, New 
York City. The device, known as the 
J-M Controlled Spring Isolator, was de- 





veloped for use on the bases of motors, 
generators, pumps, ventilating fans, 
and similar equipment where vibration 
and excessive motion create noise and 
tend to wear out machine parts and 
damage connections as well as crack 
the supporting walls and floors. 


The working parts of the unit con- 
sist of a coil spring and a rubber load 
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pad, which support the equipment and 
isolate vibration, and an adjustable 
rubber snubber inside the base, which 
controls excessive motion. Through 
the combination of these parts, the 
manufacturer states, the isolator pro- 
vides both the high compliance neces- 
sary for good isolation and the control 
needed to limit motion in the equip- 
ment. 

The isolator was built to take care 
of horizontal and torsional as well as 
vertical vibration, and tests by the 
J-M Research Laboratories, where the 
unit was developed, indicate it to be 
particularly efficient for the low-fre- 


quency vibrations resulting from slow 
speeds and from many operations in- 
volving reciprocal action. The load 
pad is designed to overcome any high 
frequency vibrations. 

The isolator is made in two sizes: 
Light Duty for loads from 60 to 190 
Ib. per isolator; and Heavy Duty, for 
loads from 250 to 720 Ib. per isolator. 
Heavy machines may be isolated by 
clusters of the units. The loaded over- 
all dimensions of the isolator are 6 in. 
by 6 in. by approximately 33/, in. high. 
It is enclosed in a metal jacket that 
protects the rubber parts from oil and 
sunlight. 























Alten's 


QUALITY PRODUCTS 


Underpull Pumping Jacks 
Oklahoma Pumping Jacks 
Pumping Units 

Pull Rod Swings 

Throw Off Irons 

Surface Equipment 
Flexible Stuffing Boxes 
Paraffin Scrapers 

Essex Lock Cocks 

IBBW Stop Cocks 

Casing and Tubing Heads 


Also Many Other Items. 
Write for Our Catalogue 
No. 20 


ques — os 


Oklaboma Pumping Jack 





A-50C Underpull Jack 


ALTEN’S FOUNDRY & MACHINE WORKS 


Established in 1889 
LANCASTER, OHIO, U. S.A 


Branch Warehouse: 2120 Rothwell St., Houston, Texas 


DISTRICT 


C. R. “BOB’’ STAHL 
Browning Hotel 
Grand Rapids, Mich. 


A-50-TC Pumping Unit 





Outside Space in 
Block 7 on West Vir- 
ginia Avenue and 


SALESMEN 
CHAS. L. SPILMAN 

1709 S. 12th St. 

Me. Vernon, Iil. 











Paraffin Scraper 


See Our Exhibit 
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Flexible 
Stuffiing Box 


Beville Lane 


Export Office: 342 Madison Ave., New York City 


HENRY A. WINLAND 
712 N. Broadway 
Salem, Ill. 
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600-Ton Crown Block 


O handle the heaviest derrick 

loads in deep drilling, Regan engi- 
neers developed a 600-ton capacity 
crown block, Type EH. Additional im- 
provements have been added to amplify 
the structural strength. The cross 
beams are now welded to heavy plates, 
forming the most rigid assembly. This 
crown block is constructed to provide 
a simple, continuous, over-and- 
over reeving, using large diameter 
sheaves, the manufacturer states. It is 
equipped with six or seven 48-in. di- 
ameter sheaves, grooved for 1-in., 114%- 


























P.S. 





in., or 1'4-in. diameter wire line. There 
are no castings with the exception of 
the sheave, and the spacers between the 




















Pictures are mighty handy — but, Mister, they just 
can’t do justice to this baby. You've actually got to 
SEE the “Sealtite’” to get the full importance of its 
new construction features! 


And if you haven't had the chance to look the 
“Sealtite’” over, drop in to Martin-Decker’s booth at 
the Oil Show. You can take your time, lock as long 
as you want, and we'll be glad to give you all the 
dope. Remember — Martin-Decker’s exhibit in the 
Reed Roller Bit Building, Block 4, Drake Drive — 
Tulsa, May 18th to 25th. Be sure to stop in! 


It'll be in full operation on the Continental 
tig at the Oil Show, too! 


See Our Exhibit 


INTERNATIONAL 
PETROLEUM 
EXPOSITION 


TULSA 


MAY.18-25 


If you're interested 
in time-drilling-log- 
ging records, see the 
Rate of Penetration 
Recorder at the Mar- 
tin-Decker exhibit 
also. Feel free to 
talk it cver with us 
and get all the facts. 


DECKER CORP. 


LONG BEACH, CALIFORNIA 


A. F. McQUISTON. BAKERSFIELI 


REED ROLLER BIT COMPANY 














sheave beams. The other parts are 
of rolled steel plates and I-beam sec- 
tions. Additional details can be obtained 
from Regan Forge and Engineering 
Company, P. O. Box 150, San Pedro, 
California. 





Security Drillable Liner-to- 
Casing Contactors 
ECURITY Casing Contactors, 
manufactured by Security Engi- 
neering Company, Whittier, California, 
are used in connection with installa- 
tions of Securaloy drillable oil-well 














DESIGN A-1465 


DESIGN B-1465 


liners to shunt electric currents flow- 
ing between liner and casing, and can 
be used either for cemented or un- 
cemented liners. In the case of ce- 
mented liners, the contactors also cen- 
tralize the liner to permit even distri- 
bution of cement. 

Design A-1465 casing contactor 
mounts directly on the liner and is used 
when the clearance between liner and 
casing is slight. Design B-1465 casing 
contactor is a standard slipover type, 
























CONTACTORS IN POSITION 


available to fit any size liner and is 
used when the clearance between liner 
and casing is sufficient to pass the con- 
tactor collars. 


Security liner-to-casing contactors 
are designed for removal with a drill- 
ing bit so that their assembly on a Se- 
curaloy liner does not impair the drill- 
ability of the installation, the manu- 
facturer states. 
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Diesel Power Unit 
NEW 6-cylinder Diesel power 
unit that develops 100 hp. at 
1400 r.p.m., has been announced by 
the International Harvester Company, 
Chicago, Illinois. 

As in other International Diesels, this 
new Model UD-18 engine is provided 
with a distinctive method of starting 
by which it starts on gasoline and, 
after a minute or less of operation, 


& 
. 
: 
! 
: 
Lad 
4 





shifts to full-Diesel operation. 

The new International UD-18 Diesel 
power unit is of rugged, compact con- 
struction and is provided with heavy, 
large-diameter flywheel. It has ample 
weight (approximately 3875 lb. less 
fuel, oil, and water) and reserve 
strength for heavy-duty service, the 
manufacturer asserts. Cylinders are in- 
dividually replaceable and are specially 
heat treated. Cylinder bore and stroke 
are respectively 43/4 and 61/2 in. Piston 
displacement is 691 cu. in., regular 
full-load governed speed 1400 r.p.m., 
and maximum torque 430 lb-ft. at 800 
r.p.m. 

Overall length of the new UD-18 
Diesel power unit is 957% in.; width, 
357% in., and height, 61-7/16 in. 





Roller Kelly Drive Bushing 


NEW roller kelly drive bushing for 
hexagonal kellys called the Type 

2RH has been announced by the Baash- 
Ross Tcol Company, Los Angeles, Cali- 


wey “4 7 
y; ‘ . 








fornia. This new bushing, designed for 
use both in regular drilling and when 
drilling through packers under pressure, 
has been constructed with fundamental 
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changes in kelly bushing design to al- 
low more sensitive feeding action, more 
accurate weight indications, and to pre- 
vent binding, tearing, or galling the 
kelly, the manufacturer asserts. 

The new equipment contains six sets 
of rollers, each set consisting of two 
hardened rollers of extra large diam- 
eter, which alone contact the driving 
faces of the kelly and are large enough 
to absorb any torque loads now en- 
countered ‘without corrugating the 
kelly. 

Because a hexagonal kelly is more 
nearly round in section than a square 


kelly, the six roller assemblies of the 
Baash-Ross 2RH Roller Kelly Drive 
Bushing are adjustable so that all of 
the 12 extra large rollers are kept in 
close contact with the kelly faces to 
prevent rounding the kelly corners. 
The recesses for the roller assemblies 
in the drive bushing body and the 
backs of the roller assemblies are cor- 
respondingly tapered. The roller assem- 
blies seat upon semi-circular flat shims, 
and adjustment in size of the hexagonal 
opening to fit the kelly can be made by 
the addition or removal of shims. 


MARMON-HERRINGTON 4Z/-2¢/Acel-Drive 
TRUCKS cre helping extend Oil Field 


Horizons IN EVERY LAND 





@ Not only in oil field transportation, in established fields, but 
in exploration, seismographic work and test drilling as well, Marmon- 
Herrington A//-Wheel-Drive trucks are going places no other 





trucks can geo—doing things no other trucks can do. There's 


nothine on wheels to equal the performance of Marmon-Herring- 
ton A/l-Wheel-Drive Fords and Heavy Duty Trucks in loose sand, 
deep mud and snow, or up and down steep grades and hills. 
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MARMON-HERRING 
INDIANAPOLIS, INDIANA, U.S.A. 


heel-Drive FORDS 


AVY DUTY MODELS 


We convert all standard Ford trucks, 
Passenger cars and commercial cars to 
All-Wheel-Drive in our plant, and build 
a complete line of “heavy duty’ A/l/- 
Wheel-Drive Tracks with gross load 
capacities up to 70,000 Ibs. Gasoline 
or diesel engines. Four or six wheels 
driving. Chassis and cab only, or with 
any special oil field equipment mounted. 
See our exhibit at Tulsa, or write for 
new pictorial oil service bulletin just 
off the press. Cable address MARTON, 
Indianapolis, Indiana, U.S. A. 
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Two-Stage Pumps By 
Fairbanks-Morse 
O PROVIDE improved pumping 
equipment at head conditions 
above the range of single-stage types, 
Fairbanks-Morse Company, Chicago, 
Illinois, has developed a line of two- 
stage, split-case pumps with capacities 
to 550 gal. per min. at heads ranging 
to 600 ft. T.D.H. These units are 
suited to all classes of general pumping 
service when the liquid is of low vis- 
cosity and free from foreign matter, 
the manufacturer asserts. 
The line incorporates numerous fea- 
tures that contribute to operating effi- 


ciency and long service life, it is stated. 


One-piece impellers are made of cast- 
iron, hard bronze, or other alloy de- 
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WHEN YOU HAVE 
TUBING, PACKERS, 
DRILL PIPE OR 


CASING TO RUN 
ems OR PULL 


pi yw 


OTIS 


Don't run the risk of injuring your flowing well by loading 
it with mud or water when tubing, drill stem or casing is 
to be run or pulled. Instead, call Otis, and let one of their 
many trained crews run or pull it under pressure, using 
Otis specialized equipment and methods developed over 
@ period of ten years. ® Otis crews have handled pipe 
under pressure in over 4,000 wells, in many of which the 
surface pressures during the entire running or pulling 
operations exceeded 2,000 pounds per square inch. Pack- 
ers have been landed under pressure at depths approach- 
ing 9,000 feet. Otis believes this record will stand as a 
convincing recommendation for their patented methods, 

_ equipment and personnel. *® The cost of Otis service is 
comparable to, and in many instances even less than, the 
cost of killing your well. Charges are made on a reason- 
able daily basis, with a small allowance for moving time. 
There is no lost production time to be charged against the 
work when the pipe is handled under pressure. 
in the yellow pages of your telephone directory under 
“Oil Field Service” for nearest Otis representative. 


Write or call today. 


OTIS PRESSURE CONTROL, INC. 
DALLAS, TEXAS 


Branches: Houston, Texas; Oklahoma City, Okla.; Hobbs, N. M. 


Eastern Representative: Otis Eastern Service, Inc., Wellsville, N.Y. 
Western Representative: Western Pressure Control, Inc., 


Los Angeles, Calif. 


Export Office: 74 Trinity Place, New York, New York, U. S. A. 


















pending on requirements. They are 
mounted “back-to-back” on the shaft 
to assure proper hydraulic balance, 
This combination of proper design and 
correct balance of impeller, together 
with hand-finished interior surfaces, 
results in impellers that give superior 
pump performance, it is stated. Re- 
movable wearing rings with stream- 
lined water guiding surfaces are pro- 
vided on both casing and impeller. The 
shaft, made of high manganese alloy 
steel, is journaled in ball bearings of 
ample size to withstand all thrust and 
radial loads. Centrifugally-cast bronze 
shaft sleeves are mounted on the shaft 
to protect it against abrasive or corro- 
sive action of the liquid. 

Horizontally divided bronze glands 
facilitate removal and adjustment of 
packing. Stuffing boxes are especially 
deep to accommodate an adequate sup- 
ply of packing rings. A bronze water 
seal ring for clear water in the stuffing 
box on the low-pressure stage prevents 
air from entering the pump chamber 
and reducing efficiency. The compact 
casing is horizontally divided so that 
the upper casing may be lifted to ex- 
pose the entire rotating element. 

Fairbanks-Morse two-stage pumps 
are supplied as basic units, and also 
as base-mounted units direct-connected 
to electric motors or steam turbines. 
Bulletin 5972 describing these pumps 
more completely will be sent upon re- 
quest. 





Hard-Facing Rod 
AYNES “93” hard-facing rod, a 
new alloy welding rod for hard- 

surfacing wearing parts, has been an- 
nounced by Haynes Stellite Company, 
unit of Union Carbide and Carbon 
Corporation. It is recommended by the 
manufacturer for use where severe 
abrasion, accompanied by only a mod- 
erate amount of impact, is encountered. 

The new alloy rod does not possess 
as high wear resistance as Haystellite 
cast tungsten carbide products or 
Haynes Stellite alloys. It is, on the 
other hand, more wear-resistant but 
not so tough as Hascrome hard-facing 
alloy. 

Haynes “93” alloy rod is of a fer- 
rous composition and contains chro- 
mium, molybdenum, cobalt, and other 
alloying elements to the extent of more 
than 40 percent. It has a tensile 
strength of about 43,000 Ib. per sq. in. 
and a hardness, as-deposited by oxy- 
acetylene welding, of 62 Rockwell C. 
When deposits are heat-treated by 
heating to 1950°F. and then air-cool- 
ing, the hardness attains 66 to 67 
Rockwell C. 

Haynes “93” rod is available from 
Haynes Stellite Company, Kokomo, 
Indiana, and from resellers everywhere. 
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Worthington Balanced 
Monobloc Pump 


NEW balanced Monobloc centrif- 
ugal pump, wherein the motor 
and pump have been engineered as an 
integral unit in contrast to merely 
adapting a motor to a pump, is an- 
nounced by the Worthington Pump 
and Machinery Corporation, Harrison, 
New Jersey. 
This new pump is exceptionally com- 
pact, yet is provided with ample room 





for repacking the stuffing box. A shaft 
of large diameter maintains concen- 
tricity in all rotating parts, thereby 
increasing packing life. 

This new Monobloc unit is offered in 
sizes from 1 in. to 4 in. with capacities 
to 1000 gal. per. min. against heads to 
280 ft. It is available in bronze-fitted, 
all-iron, and all-bronze construction, 
horizontal or vertical mountings, with 
motor of any electrical characteristic. 

Complete details, ratings, and di- 
mension tables are contained in the 
Worthington bulletin W-321-B14. 





Allis-Chalmers HD10 Diesel 
Crawler Tractor 


NEW Diesel crawler tractor—the 

HD10—has been introduced by 

the Allis-Chalmers Manufacturing 

Company as a companion model to 
the HD14. 

Combining the smoothness and 
power of the General Motors 2-cycle 
Diesel engine with the cost-saving ad- 
vantages of Velvetouch bi-metallic 
steering clutches and brakes, and “‘Posi- 
tive-Seal” truck wheels, this tractor is 








designed to cut operating costs to a 
minimum, the manufacturer asserts. 
The machine is built complete with 
extra-heavy crankcase, radiator, and 
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truck wheel guards, muffler, hour 
meter, adjustable radiator shutters, 
bumper, front pull hook, and electric 
starting and lighting as standard equip- 
ment. 


The 4-cylinder engine provides 86 
belt hp. and 71.2 drawbar hp. with 
drawbar pulls to 17,600 Ib. The tractor 
is available in two tread widths, 62 and 
74 in., with the narrow model weigh- 
ing 19,900 lb. and the wide model 
weighing 20,700 lb. 

Constant-mesh gears permit shifting 
on the go like a truck, with six speeds 
forward and two reverse. Because the 
engine can be throttled-down to al- 
most half engine speed without losing 
drawbar pull, a speed range is provided 
from 1.58 to 5.67 mi. per hr. This 
ability to throttle-down in any gear 
reduces gear shifting and lost time. 

The 4-cylinder General Motors, 2- 
cycle Diesel engine is engineered for 
high performance at low cost. It is a 
rugged engine with the advantages of 
unit injection, four-way cooling, faster 
acceleration, smoother power, and easy 
starting, the makers state. 

The HD10 is designed to handle 
two- and four-wheel scrapers to 10- 
yard capacity, 12-ft. glade graders, 
bull-dozers, trailbuilders, winches, log- 
ging arches, and other allied equip- 
ment. A folder describing this new 
Diesel tractor may be obtained trom 
the Tractor Division, Allis-Chalmers 
Manufacturing Company, Milwaukee, 
Wisconsin. 


Synthetic Coating Protects 
Belt Covers 


ONVEYOR installations on 

which conveyor belting is used 
are often idle for considerable periods. 
During this idleness belting covers may 
suffer greater deterioration through the 
effects of sunlight and air than when 
the belting is in use. This deterioration 
also takes place when belts are in 
storage. 

One of the large steel companies, 
having extensive conveyor installations, 
had been studying this problem of de- 
terioration, and approached The B. F. 
Goodrich Company, Akron, Ohio, for 
codperation. 

As a result of research into the 
merits of various compositions, Good- 
rich is now offering a new synthetic 
coating for belting covers, which on 
the basis of its tests, will greatly reduce 
the effects of aging, the makers assert. 

Samples of conveyor belting having 
covers under severe tension were coated 
with the synthetic composition and ex- 
posed for six months to all kinds of 
weather. 

At the end of that period none of 
the samples of belting on which the 
new coating had been applied showed 
any evidence of cover deterioration, it 
is stated. 

The new product has been designated 
as Goodrich R-60-T protective coating 
for conveyor belting. 











McKissick Safety Traveling Block 


request. Address the McKissick Prod- 
ucts Corporation, Tulsa, Oklahoma. 


HE INCREASING popularity of 
Tas drilling units, and port- 
able and semi-portable rigs, has brought 
about a demand for a traveling block 
that is sturdy and strong enough to 
stand up under the severe strains of 
modern high-speed rotary drilling and 
yet is compact enough to allow ample 
working room in the shorter derricks. 
The McKissick safety traveling block 
is designed with a minimum overall 
length, yet is perfectly balanced and 
has enough weight to insure straight 
fall, the manufacturer asserts. Built to 
run in the smallest coredrilling unit 
and large enough to work in standard 
derricks for shallow drilling, the Mc- 
Kissick safety traveling block can be 
supplied in a size for any unit. These 
blocks can be supplied with sheaves 
10, 12, 14, 17, 18, 20, 24, and 26 in. 
in diameter and with any number of 
sheaves. All are built with the McKis- 
sick non-detachable safety guards. 

Illustrated folders will be sent on 
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Star Drilling Machine 

HE No. 82 Speed Star drilling 

machine manufactured by The 
Star Drilling Machine Company, 
Akron, Ohio, is designed for new drill- 
ing to 1500-ft. depths and for tail- 
ing-in after rotary, for drilling deeper, 
for swabbing, and for cleanout work, 
generally to 2500 ft. The machine 
swings 2500 lb. of tools at 1000-ft. 
depths and lighter tools at correspond- 
ingly greater depths. Four mountings 
are provided to meet all requirements. 


The machine is of all-steel construc- 


tion; the electric-welded main frame is 
13 ft. long, with main sills 12 in. 
deep. The machine mounts on a truck 
having a standard chassis. 

Reels are chain-driven and free- 
running, being controlled by friction 
clutches. The bull reel and sand reel 
brakes are air cooled. These two reels, 
as well as the calf reel, have instan- 
taneous reverse. The bull wheel is pro- 
vided with two speeds to permit swab- 
bing and other heavy pulling besides 
ordinary work. The spudder is equipped 
with built-in patented shock absorbers 
with recoil control, which are adjusta- 













































































NEW YORK 


rvFayetts 


>t 











186 





THE [UFKIN fruLe (0 
SAGINAW, MICHIGAN 


TAPES — RULES — PRECISION TOOLS 














aes 


WINDSOR, ONT 












ble to various weights of tools. The 
mast telescope is constructed for a safe 





working load of 15,000 lb. and can be 
used at heights of either 40 or 50 ft. 





Kibele Rod Stripper 


ROD STRIPPER having adjust- 
able packing elements that ac- 
commodate any size rod has been placed 
on the market by the Kibele Manufac- 
turing Company, Dallas, Texas. Pack- 
ings can be backed-off whenever it is 


not desirable to strip, thus saving wear, 
the manufacturer asserts. Packings are 
either fitted closely to rods or backed- 
off by manipulation of screw handles 
that have coarse threads to permit 
rapid movement. The Kibele stripper 
also prevents escape of oil and gas 
while running rods in heading wells, 
it is stated. 

The Kibele stripper connects to any 
size tubing or tee. All metallic parts 
are of steel. 

Kibele also manufactures a blowout 
preventer that connects to female 
threads on the bottom of the stripper. 
Although operation is similar its con- 
struction differs from that of the pre- 
venter in that the latter has two re- 
tractable metal rams whose sealing sur- 
faces are covered with thin replaceable 
rubber packings. The stripper and pre- 
venter in combination provide efficient 
protection against uncontrolled pres- 
sure surges, the makers state. 
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Plan Photographic Salon 
for A.P.I. Meeting 


Plans for a Petroleum Industry Pho- 
tographic Salon, sponsored by the Pho- 
tographic Society of America, have 
been announced by the American Pe- 
troleum Institute as a feature of the 
association’s 21st Annual Meeting 
scheduled for the Stevens Hotel, Chi- 
cago, Illinois, November 11 to 15, 
1940. The Salon, to which photograph- 
ers throughout the country have been 
invited to submit pictorial prints, will 
have as its subject, ““The Petroleum In- 
dustry,” and will be open to the public 


in the Antique Lounge of the Stevens 7 


Hotel from November 9 to 15. 


The project represents a joint effort 
of the Institute’s Committee on Public 
Relations and the Photographic Society 
of America to encourage the use of 
pictorial photography in presenting and 
interpreting modern life. The petro- 
leum industry was selected as the sub- 
ject of what the Society proposes to 
make a series of industrial pictorial 
salons because of its importance to the 
present mechanized civilization, the ex- 
tent of its operations, and its pictur- 
esque equipment, pictorial photograph- 
ing of which is regarded as a test of 
artistry and skill. 


Members of oil-company camera 
clubs have been invited to submit 
prints for judging by the jury of selec- 
tion, which is comprised of Dr. D. J. 
Ruzicka, Robert A. Barrows, and Ed- 
ward Alenius. Closing date for receiv- 
ing prints is October 15, and it is ex- 
pected the judging will be undertaken 
about October 20. Entry blanks and 
information are available from F. 
Quellmalz, Jr., Salon Director, Room 
2040, 50 West 50th Street, New York. 

An advisory committee representing 
Institute and Society will award four 
honors and 10 honorable mentions to 
prints outstanding among those selected 
for hanging. Members representing the 
Institute on the committee are: 

Chairman, John C. Day, Western 
Petroleum Refiners Association, Tulsa, 
Oklahoma; K. E. Cook, Standard Oil 
Company of New Jersey, New York, 
New York; C. C. Herndon, Skelly Oil 
Company, Tulsa; Leonard Timbs, Na- 
tional Supply Company, New York; 
Eben Griffiths, Socony-Vacuum Oil 
Company, Inc., New York; Robert Y. 
Ritchie, commercial photographer, 
New York; Philip C. Humphrey, The 
Texas Company, New York; and Vic- 
tor H. Scales, of the Institute staff. 
Members representing the Society are: 
Chairman, Don Loving, Chicago Art 
Institute, Chicago; Dr. L. L. Handly, 
Houston, Texas; Frank Liuni, presi- 
dent of the Society, New York; John 
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P. Mudd, Philadelphia, Pennsylvania; 
Victor Overman, Corvallis, Oregon; 
J. S. Rowan, Baltimore, Maryland; 
George Slade, Chelsea, Massachusetts; 
Sidney S. Smith, Shell Oil Company, 
Inc., St. Louis, Missouri, and Director 


Quellmalz. 


W. J. Harradine General 
Manager Keystone Driller 
Company 

Announcement has been made of the 
election of W. J. Harradine as a direc- 
tor and vice-president and general man- 





with plants at Beaver Falls, Pennsyl- 
vania, Joplin, Missouri, and Arlington, 
New Jersey. 

The company was recently reorgan- 
ized under Section 77B of the Bank- 
ruptcy Act, and the new board of 
directors held its organization meeting 
shortly thereafter. 


Harradine was previously associated 
with the company in an executive ca- 
pacity, but during the period of reor- 
ganization was connected with the 
Buckeye Traction Ditcher Company in 
charge of the Washington, D. C., of- 


ager of Keystone Driller Company, _ fice. 








SAVE REPLACEMENTS... 
EDUCE DRUM WEAR... 








ASBESTOS “CABLES” form 
the backbone of J-M 420 Rotary 
Lining. Woven into a compact 
mass, impregnated and com- 
pressed, they make a remark- 
ably efficient and durable lin- 
ing for heavy-duty work. 


WITH THIS TOUGHER 
ROTARY LINING 


@ Most drillers and owners alike are It lasts longer, requires fewer re- 
sold on the better braking perform- placements. Feed-off is unusually 
ance of J-M 420 Rotary Lining. even, load control is easy and sure. 
Made of a specially impregnated, Rimscoringis practically eliminated. 
improved weave of “‘cabled” asbes- It will pay you to get full details on 
tos fibers, this new-type material is J-M 420 before your next relining 
unusually strong and durable ... job. Write Johns-Manville, 22 East 
highly resistant to heat and shock. 40th Street, New York, N. Y. 








| Johns-Manville 
420 ROTARY LINING 
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Industrial Advertisers 
Choose Detroit for 1940 
Conference 


Industrial advertising and marketing 
executives of the United States and 
Canada will meet at the Hotel Statler 
in Detroit, September 18 to 20, for 
the 18th annual conference of the Na- 
tional Industrial Advertisers Associa- 
tion, it has been announced. 

The conference, to which particular 
importance attaches this year in view 
of major economic changes at home 
and abroad affecting industry, is being 


sponsored by the Industrial Marketers 
of Detroit, local chapter of the 
N.LA.A. The Toledo Industrial Adver- 
tisers Club, Toledo chapter, will act as 
co-hosts. 

Plans for the Conference are being 
formulated by a general conference 
committee under the chairmanship of 
Lloyd R. Vivian, Ditzler Color Com- 
pany, Detroit, and president of the In- 
dustrial Marketers of Detroit. E. C. 
Howell, Carboloy Company, Detroit, 
is vice-chairman of the conference 
committee whose membership includes: 
Henry F. Belcher, Insto Gas Company; 























The PACKING with the TWIST 


The patented process of “Twisting” aluminum or 
lead foil around a resilient core is one of the secrets 
of success of Durametallic Flexible Metallic Packing. 
Often imitated — never duplicated. 















Submit Your Sealing Problems to Us 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 
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TAYLOR FORGE & PIPE WOR! 
_ General Offices and Works: Chicago, P. O, Box 485 
_ - Mew York Office: 50 Church St. Z 
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Athel F. Denham, Denham and Com- 
pany, agency; Henry G. Doering, The 
Truscon Laboratories; Peirce Lewis, 
The Iron Age; C. C. Mercer, Ex-Cell-9 
Corporation; Tom Moule, Seiler, Wolfe 
and Associates, agency, and Phillip 
Ruprecht, McGraw-Hill Book Com- 
pany, Inc., of Detroit. 


Earl E. Thulin General Sales 
Manager Duff-Norton 

The Duff-Norton Manufacturing 
Company, Pittsburgh, Pennsylvania, 
manufacturers of lifting jacks, has an- 
nounced the appointment of Earl E. 
Thulin as vice-president and general 
manager of sales. Thulin for the pres- 
ent will have his headquarters in the 
Peoples Gas Building, Chicago, Illinois. 
Later in the year he will be at the 
general offices of the company at Pitts- 
burgh. 

C. N. Thulin continues in Chicago 
as vice-president and will act in a sales 
executive capacity as a special repre- 
sentative in all territories. 

W. I. Floyd has been appointed as- 
sistant general manager of sales in ad- 
dition to his present capacity of assist- 
ant to the president, with headquarters 
at the general office of the company in 
Pittsburgh. 








G-E Engineers Receive 
Coffin Awards 


For their work in improving control 
equipment to perform high-power, 
complicated operations with speed and 
precision, General Electric engineers 
Kenneth K. Bowman, M. A. Edwards, 
and Francis Mohler were among those 
to receive recently Charles A. Coffin 
Foundation Awards, the highest honor 
conferred by General Electric upon its 
employees. These awards are made an- 
nually to those employees adjudged to 
have made the most outstanding con- 
tributions to their company and to the 
electrical industry. 

Through the use of the Amplidyne 
Generator, which develops an extremely 
sensitive and powerful system of ampli- 
fication and automatic control, Bow- 
man, Edwards, and Mohler solved the 
long-recognized problem of the need 
for improved control in high-power, 
complicated operations requiring speed 
and precision. This development has 
enabled the General Electric Company 
to solve motor-control problems in a 
simpler and more accurate manner than 
was heretofore possible, it is stated. 

An outstanding application, in the 
steel industry, is the electric flying- 
shear, which enables red-hot steel bars 
emerging from the mill at 2000 ft. 
per minute to be cut into 30-ft. lengths 
with an accuracy of 4 in., without 
the use of any mechanical connection 
between the shear and the mill. 
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Harry O. Powell Joins Mid- 
Continent Supply Company 





HARRY O. POWELL 


After many years of continuous 
service in various executive capacities 
with the National Supply Company, 
Harry O. Powell has recently become 
associated with the Mid-Continent 
Supply Company, Fort Worth, Texas. 

Powell is well and favorably known 
in the petroleum industry and is a 
recognized authority on oil-country 
pipe and casing requirements. As man- 
ager of the tubular division for Mid- 
Continent he will headquarter at the 
company’s main offices, Mid-Continent 
Building, Fort Worth. He will cover 
all territories served by Mid-Conti- 
nent. 





Appointed General Sales 
Manager Coffing Hoist 
The Coffing Hoist Company, Dan- 
ville, Illinois, announces the appoint- 
ment of Harry N. Hayes to the posi- 
tion of general sales manager. Hayes 
has been with this company for a num- 
ber of years, during which time he 
acted in the capacity of district sales 
manager in various territories, with the 
result that he is well known in the 
field. Previous to becoming affliated 
with the company he had many years’ 
engineering and selling experience. 


Move Pittsburgh Office 


The Pittsburgh, Pennsylvania, office 
of the Frick-Reid Supply Corporation 
has been moved to 305 Ross Street, 
from their former headquarters at 117 
Sandusky Street, North Side, Pitts- 
burgh. 


Burdette Blue Heads Public 
Relations Committee 
I.P.A.A. 


Burdette Blue, president of the In- 
dian Territory Illuminating Oil Com- 
pany, Bartlesville, Oklahoma, again is 
chairman of the Public Relations Com- 
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mittee of the Independent Petroleum 
Association of America, it has been an- 
nounced by Harold B. Fell, executive 
vice-president of the association. 

The committee, named by Frank 
Buttram, associate president, is substan- 
tially the same as that which has func- 
tioned in disseminating information to 
the public in recent years. Frank M. 
Porter, vice-president, Wirt Franklin 
Petroleum Corporation, Oklahoma 
City, Oklahoma, is vice-chairman, and 
other members are as follows: R. A. 
Broomfield, Jr., Barnsdall Oil Com- 
pany, Los Angeles, California; C. A. 
Johnson, president, Holly Oil Com- 


pany, Los Angeles, California; T. C. 
Johnson, Wichita, Kansas; Harry 
Leonard, Harry Leonard, Inc., Roswell, 
New Mexico; R. J. Daugherty, Bar- 
tlesville, Oklahoma; R. C. Jopling, 
vice-president, Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma; Frank 
Long, vice-president, Oklahoma Nat- 
ural Gas Company, Tulsa, Oklahoma; 
J. S. Noland, Barnsdall, Oil Company, 
Tulsa, Oklahoma; Jake L. Hamon, Cox 
and Hamon, Dallas, Texas; John W. 
Naylor, Fort Worth Star Telegram, 
Fort Worth, Texas, and Chas. A. 
Warner, Houston Oil Company of 
Texas, Houston, Texas. 








VISIT US att U LSA 


While you are here for the Natural Gasoline Convention 





and the Petroleum Exposition, we invite you to visit the 


plant where TULSA-TYPE Gasoline Plant and Refinery 


Equipment is built-right! 


® See Our Exhibit 


INTERNATIONAL 
~ PETROLEUM 
EXPOSITION 


TULSA 


MAY.18-25 


Tulsa Boiler & Machinery Co. 


WEST TWENTY-FIRST STREET & UNION AVENUE 
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GET ACCURATE 
PRESSURE READINGS 
This Sure, Easy Way 


This is the pressure gauge which tells you in sign-board figures 
your exact pressure at all times on your mud, water, oil, gas, or 
any liquid line. Because movement of the dial is minimized, a 
steady reading is easy at a glance from 30 feet away. It —— 
no Bourdon tube and screws directly on the line. The self-con- 
tained diaphgram prevents line fluid from entering any part of the 
gauge mechanism. The gauge is not affected by external vibrations, 
and pump pulsations are dampened over the entire pressure range 
without adjustments. It was designed and constructed specifically 
for oil field drilling and similar service, and has definitely taken 
Pressure gauging out of the delicate instrument class. 


Available in following pressure ranges: 
POUNDS PER SQUARE INCH 


0-1000 0-3000 0-5000 
KILOGRAMS PER SQUARE CENTIMETER 
0-70 0-210 0-350 
ATMOSPHERES 
0-70 0-210 0-350 


ABERCROMBIE PUMP CO., Gulf Bidg., Houston, Texas 


ABERCROMBIE 


PRESSURE GAUGE 





A. E. Walker New President National 
Supply Company 

A. E. Walker was elected president of The National Sup- 
ply Company on April 3. 

A native of Detroit, Michigan, Walker received his engi- 
neering education at the 
University of Michigan, 
graduating in 1910. 

For 21 years he was 
connected with the Re- 
public Steel Corporation 
and its predecessor, the 
Republic Iron and Steel 
Company, serving a‘ 
general manager of sales 
from 1928 to 1936, and 
was also president of 
Truscon Steel Company. 
From January, 1937, to 
April, 1939, he served 
as executive vice-presi- 
dent of the Pittsburgh 
Steel Company. 

On April 1, 1939, 
Walker was elected A. E. WALKER 
vice-president and 
director of The National Supply Company, as well as presi- 
dent of Spang Chalfant, Inc., and now advances to the presi- 
dency of The National Supply Company. 





New Officials American Locomotive 
Company 


American Locomotive Com- 
pany, 30 Church Street, New 
Your City, has announced the 
recent appointment of several 
new officials. William Carter 
Dickerman has been appointed 
chairman of the Board, Duncan 
W. Fraser has been made presi- 
dent, and Robert B. McColl has 
been appointed vice-president in 
charge of manufacturing. 

Dickerman, after graduating 
from Lehigh University in 1896, 
entered the employ of the Milton 
Car Works, Milton, Pennsyl- 
vania. In 1899, on formation of W. C. DICKERMAN 








D. W. FRASER R. B. McCOLL 


the American Car and Foundry Company, of which the 
Milton Car Works became a part, he was appointed assistant 
manager of the Milton district. Transferred to New York 
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in 1900, he was appointed sales agent. and later general sales 

agent, which position he held until 1905 when he was ap- 
pointed vice-president. During the war Dickerman was in 
charge of the American Car and Foundry Company division, 
and in 1919 became vice-president in charge of all opera- 
tions of the company. In 1929, he was elected president of 
the American Locomotive Company, which position he held 
until his recent appointment as chairman of the board. 


Fraser served his apprenticeship at the Rhode Island Loco- 
motive Works. In 1904, when the American Locomotive 
Company acquired the Montreal Locomotive Works, Inc., 
he was transferred to the Montreal Works where he served in 
various capacities until he became works manager, and later 
managing director of the company. In 1920 he was appointed 
vice-president of the American Locomotive Company with 
headquarters in New York. In 1924 he became a director, 
and in 1939 a member of the executive committee. He re- 
tained the position as vice-president until his recent appoint- 
ment. 

In January, 1922, McColl became attached to the New 
York office of the American Locomotive Company and the 
following June was appointed assistant manager of the 
Schenectady plant, and in January, 1925, manager of the 
plant. In 1931, he was elected president and director of the 
McIntosh and Seymour Corporation, Auburn, New York, a 
division of the American Locomotive Company, and when 
the former was merged with the parent company, McColl 
was appointed vice-president of the American Locomotive 
Company, Diesel Engine Division. In 1936 he was elected 
president of Alco Products, Inc., a division of the American 
Locomotive Company, and later when Alco was merged with 
the parent company McColl was appointed vice-president 
of the American Locomotive Company, Alco Products Divi- 
sion, which position he held until his present appointment. 





U.S.C. Adds Wing to Engineering Building 


Made necessary by a 50 percent increase in student attend- 
ance during the last three years, a new $125,000 wing to 
the College of Engineering Building on the University of 
Southern California campus was recently completed. 


Established in 1928, the division is keeping pace with the 
Southern California demand for engineers, enrollment in- 
creasing from 250 in 1937 to the present student body of 
385, according to Dean Philip S. Biegler. 

The class A concrete structure of four stories including 
27,000 sq. ft. of space, is equipped for class room and labora- 
tory instruction in the fields of petroleum, chemical, elec- 
trical, mechanical, civil, general, and mechanical engineering. 
In addition to transmission lines, motors, types of pumps, 
boilers, and hydraulic testing apparatus, equipment is pro- 
vided for’fuel and field testing in petroleum problems, as well 
as laboratories for graduate work. 

Because of the proximity of the university to the many 
Southern California oil fields, and the area as a center for 
power distribution and the rubber industry, courses are par- 
ticularly popular in these fields, declares Dean Biegler. 

Bachelor and master of science degrees in addition to pro- 
fessional degrees are offered by the U.S.C. division in the four 
and five year courses. 





George Gude Makes Extensive Trip 


George E. Gude, Jr., sales manager, Wyatt Metal and 
Boiler Works, Houston, Texas, has returned from a six- 
weeks’ business trip in the North and East, including stop- 
overs in Pittsburgh, Pennsylvania, Cleveland, Ohio, New 
York City, Boston, Massachusetts, Chicago, Illinois, and 
Hamilton, Ontario. He was accompanied by Mrs. Gude. 
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TYPE OF SERVICE! 





GENUINE “VULCAN” TONGS: Every part built to bear its 
share of the load. Chains proof-tested and certified; Jaws 
and Handle are tough drop-forgings; Through-bolt is extra 
heavy, and its U. S. Standard Nut simplifies replacement. 
8 sizes with Flat Link or Cable Chain—'"” to 18” pipe. 
Also “VULCAN SUPERTONGS”: The maximum in Chain 
Tong Strength. Same design but drop-forged from Alloy and 
High Tensile steel, heat-treated and equipped with Alloy 
“SUPERCHAIN.” 50% greater strength than regular “Vul- 
can” Tongs of corresponding size and weight, 8 sizes for 
14” to 18” pipe. 





“VULCAN BOLL-WEEVIL” TONGS: A reversible action 
Tong for flat pipe work—very efficient in trenches. Changes 
instantly from “Making-up” to “Breaking-out” without even 
unhooking chain. Jaws reversible for double life. Each chain 
proof-tested and certified. 4 sizes, 34” to 12” pipe. 

Also “BOLL-WEEVIL ZEPHYR”: Greater strength with 


much less weight. Same structural and utility features as 


regular “Boll-Weevil,” but heat-treated and equipped with 
Alloy “SUPERCHAIN”—stronger and much lighter, capac- 
ity for capacity. 3 sizes, for 34” to 12” pipe. 


J. H. WILLIAMS & CO., 225 Lafayette St., NEW YORK 
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Life of Metal Pump Valves Increased by 
Use of Composition Disks 


By HAROLD H. YACKEY 


Assistant Superintendent, Northern Division Pipe Lines, 
Union. Oil Company of California 


valve (see Fig. 3). This tendency was C 
eliminated to a great extent by allow- Presid 
ing at least 1/32 in. clearance between 


Fig. | 





HE brass pump valves originally 
supplied with certain main-line 
pumps purchased by Union Oil Com- 
pany of California required refacing as 
often as every two months. To improve 
the wearing surface of these valves, 
disks of fabric impregnated with a 
synthetic resinous material were at- 
tached to the valves as shown in Fig. 1. 
Equipped thus, the valves lasted 
much longer, some as long as a year, 
and slipped considerably less than the 
brass valves. The rivets or bolts used 
to hold the disks to the brass valves 
broke frequently, however, and in each 
case required that the valve be replaced. 
To eliminate this objection, the valve 
and disk assembly was then made up 
with the disk unattached as shown in 
Fig. 2. A concentric lip was provided 
on the inside edge of the brass valve 
as a guide for the disk, the disk being 
held to the valve by fluid pressure. 
This design very soon showed de- 
fects. Disks would be ruptured because 
of oil trapped between the disk and 
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the hole in the disk and the lip of the 
valve. 

Disks continued to rupture, how- 
ever, when oil would be pocketed be- 
tween disk and valve, especially on 
larger diameter disks. To offset this, 
holes were drilled through the disk and 
a connecting groove cut into disks be- 
tween holes, and the groove side of the 
disk placed against the valve. Oil was 














Fig. 3 
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thus prevented from being trapped 
under the disk. 

The disk, shown in Fig. 4, is the 
present design and is working very sat- 
isfactorily. Disks do not have to be 
renewed oftener than every two years 
and valves never have to be sent to the 
shop. Seats are sent in only when rocks 
or other material damage the seat. Or- 
dinary wear is taken by the disk and 
the seat is not cut. 

The cost of valves has been greatly 
reduced. Whereas, in the original de- 
sign, the valve and seat eventually had 
to be replaced, in the new design the 
disk only is replaced and at a fraction 
of the cost. 

These disks have been installed on 
pumps ranging from 9 by 36 to 3 
by 4 liquid ends and are equally sat- 
isfactory on all sizes. On the smaller 
valves, holes and grooves are not neces- 
sary and in some designs the disk merely 
guides on the stem and no brass valve 
is used at all. 





Fig. 2 


Fig. 4 
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